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< ') Mr. Michael M. Murphy August 22, 1986

President , |
Pacific Merchant Shipping Association ;
P.0. Box 7861 !

San Francisco, California 94120 KeCEIVE D

Captain William Meyer o/ AUG 97 1986

Port Agent

San Francisco Bar Pilots . BAREHLO[S

2 . S.FI 2 -

Pier Number Seven

San Francisco, California 94111 ‘ 2-262

Over the past six weeks, your organizations have read and critiqued _
Manalytics' draft report on the "San Francisco Pilots' Manpower Study."
Both organizations have submitted extensive comments. We have taken
those comments seriously in the subsequent revision of the report.
Enclosed herewith, then, is the final report ready for your submission
to the Board of Pilot Commissioners.

i
|
Gentlemen: ) ;
|
|

You will note that, in keeping with the major criticisms oi the draft
report, we have:

) Tightened the Executive Summary considerably, with a %
/'/\> consequent reduction from 17 pages to eight pages; !

. |
’ !

e Deleted conclusory remarks that could be construed as
recommendations, particularly those relating to the rotation
schedule and Accumulated Time Off; and

o Clarified assumptions made during the development cf the
model (particularly regarding peak traffic periods and the
peak demand multiplier).

The inputs from the industry and the pilots have led to a far better
product than would otherwise have been the ‘case,. in gemeral.and in

specifics. Although at times the comments of the industry and ,of the
pilots were mutually exclusive, we have generally?been-able to éﬁﬁect . el
what we believe are acceptable accommodations. Also, we believe ‘that o
both sides will find that the model itself will: further alleviate some. =~
of the concerns that precipitated your comments: : :

We look forward to presenting our findings to the Commission and !
assisting in the operation of the model. :

Sincerely yours,

— e

‘#[f. i’/’\%/ < W74 cc_',///'4
L Robert L. Hanelt
ﬁ”’v) _ _ Manager-Maritime

RLH:rbh
enclosure ' -
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I. EXECUTIVE SUMMARY

SCOPE

Recent legislation (AB1768) ammended the California State Harbors
and Navigation Code to amalgamate previously unassociated San Francisco
bar and bay pilots into a unified organization. The new organization,
collectively known as the San Francisco Bar Pilots, is the single
organization that provides pilotage for vessels operating over the San
Francisco bar and in San Francisco, San Pablo and Suisun Bays. The
ports of Sacramento and Stockton retained the right to license their

own pilots, but these pilots are also members of the San Francisco Bar

Pilots.

ABl768 also created an expanded Board of San Francisco ﬁay Pilot
Commissioners. In accord with grandfather rights extended to alll
active pilots by AB1768, the new Board licensed 30 ex-'"bar" and 26
ex-"inland" pilots to staff the new, unified organization. The Board
(usually referred to as the Commission) has authority to modify the
number of licensed pilots as the originally licensed pilots retire or

otherwise leave the San Francisco Bar Pilots and as the ship traffic

patterns change.

The Commission has not appointe& replacements for two pilots who
retired since the amalgamation (although it has authorized the hiring
of four trainee pilots in anticipation of future retirements), since it
is unsure of the number of pilots that are required. To answer this
question, the industry, represented by the Pacific Merchant Shipping
Association (PMSA), and the San Francisco Bar Pilots jointly
commissioned this study to evaluate the factors that determine.the
number of'pilots required and to develop a computerized model that will
simulate the interaction of these factors. The model will then be used
to determine the number of pilots required to safely and efficiently

perform pilotage on the bar and bays of San Francisco under varying

_ _pilotage scemarios. . . . ... .

-1-
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The primary objective of this study was to develop a computer
model that would determine the minimum number of pilots required to
perform safe and efficient pilotage under various scenarios of ship
traffic patterns and peak ship arrivals/departures. This objective
took the study beyond the realm of previous studies—-a realm concerned
only with the number of hours a pilot should work each year——to a more
complex analysis of pilot work rules and practices, and the impact of
these rules and practices on pilot stress and workload. The Commission
does not want to forecast the number of pilots required simply on an
assumption that a pilot ought to work a prescribed number of hours each
year. Rather, it wants to include the {nter-relationships of the work
environment, of the work cycle, and of safe and efficient pilotége on
the supply side; and of ship traffic patterms and ship arrival and -
departure bunching on the demand side. With a computer model to show
the impact of these interrelationships on the required number of -
pilots, the Commission will be able to discharge its responsibilities

under a range of circumstances.

The computer model can best be described as a "what-if" model that
evaluates the impact of changing one or more specific variables on the
required number of pilots. For example, the Commission might ask "what
1f the minimum number of hours between assignments were changed from 12
hours to 14 hours? The "what-if" model would then calculate the
required number of pilots based on the complex interrelationships of
work rules and practices and the peak levels of ship arrivals and

departures at bay and river terminals.

APPROACH

Much of the effort in developing the what-if model involved the
evaluation of the impact of current work rules and practices. 1t was
apparent that only some of them had an impact on the number of pllots—-
but which ones and with what inter-relationships? Further, if certain

rules or practices were changed, what would be the impact on the pilots

'*thémselves?”*Ruies~and~practicesrimplementedgoverﬁlio,ygéISNQﬁWPilQE?ggw B

on San Francisco Bay reflect the pilots' understanding of the demands

placed on them by their workload and by the stressful nature of their

-2
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job. We needed to understand the basis for the key rules and practices
that influence the number of pilots required and the boundaries of

reasonable change. Finally, we had to describe traffic volumes and

. patterns and peaks the variations in them so the model could account

for ship arrivals and departures (and for potential ship delays) in
deriving the demand for pilots.

The study had three major components: 1) Human Factors Analysis,
which evaluated the pilots' perception of job stress and satisfaction
and the impact of changes in work design on these qualities of the
pilot job; 2) Pilot Workload Analysis, which evaluated the pilots'
current workload, including the impact of work rules and practices on
the workload as well as fluctuating and peak traffic volumes; and 3) a.—
"what-1f" computer model to generate the required number of piloté
under different combinations of work rules and practices and -traffic
patterns and volumes. The study team that undertook these analyses.was

comprised of members of Manalytics' staff and Dr. Donald L. Tasto, a

behavioral psychologist who specializes in the health consequences of

stress and in occupational stress management.

" Human Factors

The human factors analysis was incorporated into the study to
determine, broadly and generally, whether the pilots are exposed to
stressful jobs, and, if they are, what job factors might contribute to
the stress. The impact of varying work practices on these stress
factors could then be analyzed, 1eading to the devélopment of
reasonable and appropriate variations in work rules and practices as

input to the computer model.

The assessment of factors such as stress, satisfaction/

dissatisfaction, and reactions to stress requires quantification of

perceptions of, and reactions to, one's environment. TFor this

' quantification, we utilized existing tests with population norms,

|

|

C

__against which the pilots could be compared. At the same time, we = 7”7W7[
developed our own questions that were highly specific to the needs and

concerns of the pilots.
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In developing our own questions, we interviewed three ex-"bar"
pilots and three ex-"inland" pilots to learn of the pilots' particular
concerns in terms of job stress and job satisfaction. Based on the
interview results, we then developed a questionnaire to be answered by
all pilots. Specifically, we were looking for pilot attitudes toward
work practices that impact on the pilots' ability to perform safe and
efficient pilotage and, ultimately, on the number of pllots required.
The minimum rest period between assignments (MRP) and the work rotation
schedule (Accumulated Time Off or ATO) were particular targets of our

inquiry.

Summary - human factors

In summary, the pilots like the nature of their work and are
highly satisfied with the fact that they are pilots. Their job,

nevertheless, has a number of factors that are stressful and a number

- of factors that are dissatisfying. The stress factors relate to the:

danger of the work, the costly consequences of making an error,
decisions being made about them outside of their control, and
disruption to the sleep/wake pattern. Slightly more than half of the

pilots believe there should be an increase in compensation, and

~ slightly less than half feel there should be more time between

assignments. The most prominent dissatisfaction has to do with the
quality of sleep: the pilots tend to feel tired, fatigued, anxious and

tense,

Summary - pilot workload

In summary, pilots work approximately 12-hour shifts with an
average rest period between assignments of nearly 21 hours. . During
periods of peak demand, however, the rest period drops to eight.hours
(and lower). Thus, peak vessel activity has a significant impact on

the pilot workload and, consequently, the manning levels.

The three major determinants of the required number of bilots are

the length of the minimum rest period, the ATO rotation schedule, and . . . _.

the peak traffic volumes. To a much lesser extent, allowance for sick

leave, time for pilot administration and the impact of Rule 51, which

-




allows for extra time off between assignments following a river move,
also impact on the required number of pilots. Any computer model, to
be used to determine the required manning level for pilots, should
account for these factors. It should allow the user to vary the values
of all these factors to determine the impact of changing any one of

them on the required number of pilots.

"What-If" Model

A simple model, based on the average time to complete a specific
pilotage, the average time between assignments, and the ATO rotation
schedule could calculate the number of pillots required to pilot the
vessels, after allowing for sick leave and for the performance of
administrative duties. But the answer would not be accurate, since
this simple model would not take into account one of the three major
determinants affecting the number of pilots: the peak demand for.
pilots due to day-to-day and month—to-month fluctuatiéns in traffic
volume. The "what-if" model does take these fluctuations into account
through the utilization of a peak multiplier and a seasonal peaking

factor.

In our analysis of the fluctuation in demand for pilots we
observed, for example, that the average number of arrivals at the San
Francisco Pilot Station was 9.33 vessels per day. But the actual
number of arrivals varied from two ships to 20 ships. “The highest peak
was more than twice the average number of arrivals. The second highest
peak (14 arrivals) was 50 percent higher than the average. Our
analysis showed that, had the piiots staffed to accommodate the average
number of arrivals at least ten ships would have been delayed at least
one day each during the highest peak day--and following two
days—-before equilibrium between the number of arrivals and the supply
of pilots had been restored. Of course, this was the worst case we
observed during the survey, and other demands for departure, bay and

river pilotage (as well as administrative demands on‘pilots).tend to

__smooth the peaks and valleys of demand, but a significant fluctuation

in demand for pilots does exist. We have included a peak demand

- multiplier of 2.25 to account for the intermittent day~to-day peaks
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that randomly occurred during the sample period; the model can include
any value for the multiplier. In addition, the user is required to

enter a seasonal factor to account for the historical fluctuation in

month-to-month traffic volumes (up to 11 percent between February and

June) .

We evaluated how the pilots currently accommodate such peaks in
demand. During the sample period, the number of pilots engaged in
activities relating to pilotage or necessary administration on any one
day averaged 13 pilots (not including the Port Agent). But the actual
number of pilots so engaged on any one day varied from six to 24
pilots. During the survey period, pilots were able to accommodate the
peak days' demand for pilots by short-turning (that is, reducing the B
average rest period between assignments). On several occasions, pilots

approached or had less than the current minimum rest period of eight

hours.

To accommodate the fluctuations in demand, we developed equations
in addition to those that calculate simply the requiped number of
pilots according to average traffic (assuming evenly disﬁributed
arrivals). These equations were developed following detailed analysis
of six peak days of the survey period. From this analysis, we
developed the average number of pilots that would have been required

depending on variations in the minimum rest period between assignments.

The average rest period during the survey was nearly 21 hours.
Current pilot practice sets the minimum rest period at eight hours.
Only during periods at peak demand does the average rest period
approach the minimum rest period. Intuitively, it was apparent. that,

as the MRP is increased, more pilots would be required during peak

periods, since they could not return from time off as soon to accept
another assignment. But how many additional pilots were required with
eéch incremental hoﬁrly increase of the MRP? We developed these
factors for MRP values from eight ;o‘¥87hoo:swand incorporated them in
the "what-if" model. - S

i

oo
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Tﬁe "what-if" model is a straight-forward, yet powerful, computer
program that has long-term applicability. Its sophisitication is in
its design, not in its use. It requires no modification to accommodate
future changes in traffic volume or in pilot work rules or practices;

only its input parameters need be changed.

One of the basic assumptions that we have made in our analysis is
that the peaking phenomenon that was experienced during the study
period represents the peaking phenomenon for the entire year, and,
thus, that the impact of the work rules during the study period is
representative of the impact of the work rules throughout the entire
year. I1f, for example, the ratio of the peak demand to average demand
for pilot service was 2.25 during the study period, we assume that the
ratio will be 2.25 throughout a complete year, particularly that
portion where the seasonal number of arrivals and sailings is at its
greatest. Additiomnally, we assume that individual work rules will not
have an impact on the number of pilots required unless those work rules

had an impact during the study period.

The peak multiplier of 2.25, is close to the average multiplier
experienced during the study period (which was 2.24). Although we are
convinced it is the appropriate multiplier for the study period, we are
not convinced that it is the appropriate multiplier for the future. It
is possible that the pilots will observe higher multipliers in the
immediate future. There is some evidence that the minimum rest period
was reduced to seven hours for several days early in the month of
April. 1If so, the peak demand may have been greater than 2.25 times
the average demand. Conversely, we believe the multiplier will
decrease if the amount of traffic entering and leaving the Bay
increases. In the extreme case, the Bar Channel will serve as a
metering device and limit the number of vessels that can enter the Bay
or leave the Bay to, say, one vessel every 15 minutes. Once the
traffic reaches that level (an arrival once every l5 minutes), there
will be no multiplier, as there will be a uniform flow throughout the

day, throughout the month, and throughout the year.

R
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Because of the importance of the peak multiplier to the generation
of pilot demand by the model, the pilots and the industry should
establish a method to derive the appropriate value. Statistics should
be incorporated in the ﬁilots' day-to~day data collection and invoicing
system and periodically reviewed to determine if the peak multiplier in
the model should be changed. The two-month sample period in our study

is too short; a full year would be best.




.............

NMANALYTICS, INC.

II. HUMAN FACTORS ANALYSIS

Methodology

The objective of the human factors analysis was to determine,
broadly, whether the pilots are exposed to stressful jobs, and, 1f they

are, what factors on the job might contribute to the stress.

First, we reviewed important recent literature (;n pilotage,
including particularly: “A Human Factors Study of Marine Pilotage"
(Shipley, 1978); "Port Phillip Sea Pilots" (Berger, 1983, 1984); and "A
Study of the Work of Dutch Government Maritime Pilots and Its Influence

on the Well Being of the Pilot and on His Family" (Department of
Occupational Psychology, University of Groningen, 1982). We also

reviewed studies relating to issues of occupational stress, job

~

. satisfaction/dissatisfaction, and the effects of disruption to the.

sleep/wake cycle generally (Appendix A).

Assessment of factors such as stress, satisfaction/
dissatisfaction, and reactions to stress necessitate quantification of
perceptions of, and reactions to, one's environment. We utilized
existing tests with population norms against which the San Francisco
Bar Pilots could be compared. At the same time, we developed some of
our own questions that were highiy specific to the needs and concerns

of the pilots.

Because early discussions indicated that there could be
significant differences in attitudes and concerns regarding job stress
and job satisfaction between the ex-bar pilots and the ex-inland
pilots, we randomiy chose three ex-bar pilots and three ex-inland
pilots for interviews to help identify the nature of the job and the
concerns that the pilots had. We decided to conduct a minimum of six

interviews, but we would interview as many pilots as was necessary for

o a full‘iqsigh;,VNAs‘itwgu;pg§>put, we stopped at six because there was

2 high degree of overlap im terms of the descriptionrofrtié'joﬁ, its

responsibilities, and the concerns of the pilots.

-9
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_ Bay Area. It has also been used in studies at SRI Internationmal,

Based on information obtained from detailed interviews with these
six pilots, coupled with a review of existing literature on pilotage,
we developed four pilot-specific sections of a six section
questionnaire: namely, Potential Stress Factors,
Satisfaction/Dissatisfaction, Reactions to the Job, and Open Ended
Questions. All six sectionms of the questionnaire are described below
and the questionnaire itself, along with Dr. Tasto's cover letter and

instructions to the pilots, is contained in Appendix B.

1) Work Environment. This section, although not specific to the

piloting vocation, was included in the questionnaire as the most
relevant standardized published test related to one's working
environment. The norms are presented in standardized scores, which
means that, by definition, the average rating equals 50 and the

standard deviation (a measure of scatter or variability about the,

. average) equals 10.

The advantage of such a test is that it allows us to compare the
scores of the pilots with standardized norms on eight different scales.
The disadvantage of such a test is that not all of the items are
specifiéally relevant to a particular job, or some items are too
general and, as such, can miss specific issues of a particular job.
This test was included for purposes of comparison, but with the
understanding that some of the scales may not be targeted precisely to
the pilot population. The limitation was considered when we
interpreted the data.

2) Job Stress. This section was included because its series of
15 items related to one's job have been used in many research.studies.
These questions have been developed and refined over time, and people
in most occupations are able to rate thém in a meaningful way. This

test, for example, was used in Dr. Meyer Friedman's 5-year Recurrent

"Coronary Prevention Project, which was conducted in the San Francisco

University of North Carolina, and a variety of other places.

-10-

MANALYTICS, INC.

I



Each of the items is rated on a 5 point scale. While there are no
published norms on this test, Dr. Tasto has used these items on
hundreds of people and has developed norms of his own over the years.
In addition, it is possible to assess which items show higher than
normal ratings and which items show lower ratings to help identify some
of the areas where there are problems for the pilots and some of the

areas where there are not problems for the pilofs.

3) Potential Stress Factors. This section consisted of 20 iﬁems

that were identified from the interviews and from previous literature
as potentially stressful to pilots. The format was setup for each item
to be rated on a 10-point scale, ranging from "non~stressful" (one

point) to "extremely stressful" (ten points).

4) Satisfaction/Dissatisfaction. Satisfaction or

~

dissatisfaction with one's job and its various components is something
tﬁat can be independent from job stress. That is, a person may feel
under stress, but may also like the work; a person may feel under
stress and dislike the work; a person may feel that the job is
pon-stressful and dislike the work; or a person may feel the job is
non-stressful and like the work. A total of 15 items were identified
relating to the dimension of satisfaction/dissatisfaction. This format
was also set up so that each item could be rated on a ten-point scale,
with "extremely dissatisfied" rated as one point and "extremely

satisfied" rated as ten points.

5) Reactions to the Job. It is one thing to perceive a job a

certain way, but how a person reacts to the jbb, however, can vary
considerably from one person to ano;her even 1f the perception is
shared. The pildts that were interviewed, as well as the previous
studies in the field, pointed to a number of reactions that can occur.
Twenty such reactions were identified and set up on a 10 point scale,

with "no problem" at one point, and "severe problem" at ten points.

6) Open Ended Questions. Some questions were not amenable to

rating on a ten-point scale. We asked the pilots to rate several items

-11-
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"yes" or "no" and left them space to elaborate. There was also space

at the bottom of the page for any further comments they cared to make.

An issue was raised early in the study regarding inclusion in the
questionnaire of the various things pilots do or can do to reduce
stress. Consideration of stress-relieving actions is typically not
done in scientific approaches to the assessment of occupational stress;
rather, it is usually associated with stress management programs, which
are designed to teach individuals more effective ways to cope with
stress. Since the purpose of this study was to evaluate the nature of
the job, rather than to teach people methods for reducing their stress,

we did not make a formal attempt to assess what pilots may be doing to

reduce their stress. The degree to which pilots may be doing things to_

reduce their stress, and the degree to which such methods are
effective, would be reflected in the overall ratings of stress. gor
example, there was an item asking individuals to rate how stressful is
the anticipatory period between a call from the dispatcher and the
actual commencement of work. If a person were exercising, reading,
playing golf, doing relaxation exercises, or engaging in some form of
effective stress management, this time period would be rated less
stressful, reflecting the effects of the stress reducing strategies.
Likewise, if time spent on the pillot boat were used productlvely to
reduce stress, then the rating on that item would be low. Conversely, -
if the pilots were not engaging in stress reducing methods that are

effective at those times, higher stress ratings would occur.

Questionnaire Responses

The six sections of the questionnaire were packaged and sent to
each of the pilots, with an explanation as to the limitationsnof the
Work Environment Scale and of the Job Stress Questionnaire. The pilots
were told that it was most important that they not collaborate with
each other, but rather provide their own answers representing their
true feelings, attitudes, and opinions. They were also asked not to

exaggerate responses in one direction or another, but rather to be as

honest and straight forward as possible. Finally, they were told that

211 responses would be held in the strictest of confidence and that all

-12-
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information would be presented in statistical, summary, or conclusion
form without reference to any specific individual's responses. They
were asked to mail back their completed questionnaires within 24 hours

of receiving them.

The questionnaire was sent to the 54 pilots; 53 pilots, including
the Port Agent, filled out the questionnaire and sent it back. Three
of the 53 respondents did not complete the Work Environment Scale.
Since the Port Agent's Job is significantly different from that of the
rest of the pilots, his responses were not included in the study.
Thus, there were 49 analyzable respondents to the Work Environment
Scale, 52 to the other sections of the questionnaire. We regard this
as a very good response, and it provided us with a statistically valid
sample.

Data were entered into a computer, and the means and standard
deviations were calculated for responses on all items except the Work

Environment Scale. On this scale, means and standard deviations were

calculated for the subscales in standard score form. All means and
standard deviations were carried out to a third decimal point and
rounded off to two decimal places for purposes of presentation. Since
we are concerned with the statistical population of San Francisco Bar
Pilots itself, rather than considering this group to be representative
of a larger group, the formula for population standard deviatioms,

rather than for sample standard deviations, was used.

Work Environment Scale

Table 1 presents the resnlts of the Work Environment Scale. There
are 8 subscales to this test. Items were scored in such a way that
they could be compared to standardized norms. The standardized norms by
definition have a mean score of 50 and a standard deviation of 10. Any
mean scores above 50 for the pilots presented in Table 1 indicate above
average ratings, and any mean scores below 50 indicate below average

ratings.

13-
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Table 1

WORK ENVIRONMENT SCALE

MEAN  S.D.
Involvement 52.41 13.66

Autonomy 53.55 17.08

Task Orientation 55.04 15.77

Work Pressure 55.67 14,09

Clarity 49,31 - 14.84

Control ' 56.84 11.93 -
Innovation 38.88 12.33

Physical Comfort 50.29 13.86 )

Average T—-Score; norms are based on mean = 50 and S.D. = 10,
pilot scores above 50 are above test sample norms, and pilot
scores below 50 are below test sample norms.

Population standard deviation (a measure of variability about
the mean; 68% of the cases fall between plus and minus 1 S.D.)

C
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The Involvement Scale reflects the degree to which workers are

committed to, or enthusiastic about, their work. The pilots’ responsé

to this item is slightly above average.

The Autonomy Scale reflects the degree to which workers feel they

can make decisions consistent with their level of responsibility. The
pllots are slightly above average in this item. One reason their
response is not higher is that, while the pilots are responsible for
making decisions on the ships, there are decisions that are out of
their control, such as decisions about assignments (a pilot not
accepting an assignment loses one day's pay) and when particular ships

will be ready to move.

The Task Orientation Scale reflects the degree to which pilots

perceive that the environment emphasizes efficiency in getting the job
done. The response is approximately 1/2 standard deviation above the
mean, which places the pilots, as a group, at the 69th percentile..
Such a rating is consistent with the time element of the job and the

importance of never keeping a ship waiting.

The Work Pressure Scale reflects the degree to which individuals

perceive pressure on the job.  The pilots' response is at slightly more
than one-half of the standard deviation above the mean, with
considerable variability around the mean. With a respomse at
approximately the 70th percentile, the pilots on the whole perceive an
above average degree of work préssure. On average, however, their

perception is not of extreme pressure.

The Claritv Scale reflects the degree to which individuals.

perceived that expectations for their performance are clearly

communicated. This rating is very close to average.

The Control Scale is a measure of the degree to which individuals

perceive that their activities are controlled by the system. This
scale is approximately two thirds of a standard deviation above the

mean and has the smallest standard deviation of the eight scales. To

14—
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A an above average degree, although not to an extreme degree, the pilots
//ﬁ\} perceive that their activities are controlled by the system, and their
S perception is fairly consistent from one pilot to another.

The Innovation Scale reflects the degree to which pilots feel that

their job allows for innovation or creativity. The response is
significantly below average, as would be expectea for this type of job.
The job requires the pilots to do a particular task well and
efficiently; it is not the kind of job that allows for creativity and
{innovation, nor would such be desirable. Piloting a ship or piloting

an airplane or driving a bus do not become effective activities with

innovation or creativity; indeed, those traits could actually pose a

b

threat to the goals of these activities. h |
|

|

The Physical Comfort Scale reflects the degree to which

individuals perceive their physical working environment to be

comfortable. The rating here is very close to average, indicating

that, on average, the pilot population does not perceive its working

environment to be either more or less physically comfortable or

(A> : uncomfortable than the working population at large.

Overall, the Work Environment Scale indicates that the pilots feel

above average work pressure——although not to an extreme degree. They
are also above average in their feeling that their activities are
controlled by the system. They feel that their job does not allow for
much in the way of creativity or imnovation. They feel an average

degree of physical comfort in the work.

Job Stress Questionnaire
The Job Stress Questionmaire is comprised of 15 items rated on a

five-point scale. As indicated earlier, these items have been used in

numerous research studies and are usually applicable to most jobs.

Table 2 presents the highest 5 items from the Job Stress Questiomnaire.
_ The stress item rated highest by the pilots is "having to decide things

where mistakes could be quite costly." This rating is ﬁiéhiywr h 7

consistent with what we know about the job of the pilots since ome

-15-
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’*3 Table 2
f/\} JOB STRESS QUESTIONNAIRE*
RANK  MEAN S.D.
Having to do or decide things where
mistakes could be quite costly . 1 4,14 1.26
How often does your job require you
to work very hard (physically or
mentally) : 2 4,00 0.93
'Feeling that your job tends to

interfere with your family life 3 3.23 1.36
How often does your job require you -
to work very fast . 4 3.02 0.93
How often does your job leave you )
with little time to get everything X
done 5 2.54 1.12

% Top 5 of 15 items

Rank: 1 = Most stressful
5 = Least stressful

Mean: Average rating on a 5-point scale with 5 = "nearly all the time"
and 1 = "not at all.”

€.D.: Population standard deviation (2 measure of variability about
the mean; 68% of the cases fall between plus and minus 1 S.D.)
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miétake could be extremely costly—- financially as well as in other
ways. The second highest item is the degree to which they perceived
their job to require very hard work, either physical or mental. An
average rating of 4 is significantly high, especially since the
standard deviation is relatively low. The third item is a tendency for
the job to interfere with their family life. The rating on this item
is significant, related as it is to the disruption in social life and
planning of family activities that can occur as a result of their

changing work schedules.

At the other extreme of the Job Stress Questionnaire was the
lowest rated item which is "feeling trapped in a job you do not like
but cannot change and cannot get out of." The mean rating on this was
1.48, which indicates that the pilots do not feel trapped in a job that
they do not like. They have a fairly high degree of satisfaction with
the type of work they do, which will be seen in some data presented
later. The second lowest item was "not knowing just what the people

you work with expect of you,”

with an average rating of 2.00. This
rating reflects the fact that there is little ambiguity about what is
expected in their jobs, and expectations for their performance are

guite clear to them.

Potential stress factors

Table 3 lists 20 items that were identified from the interviews
and from previous literature as being potentially stressful. They are
ranked in terms of the ratings given to them by the 52 responding
pilots. It is somewhat difficult to make comparisons to other
populations without normative data. But it is possible to get a
ranking of the stress factors so as to identify what the pilots.
perceive to be the more stressful and the less stressful aspects of the
job. It should be kept in mind when looking at these scores that the
ratings on each item are independent from each other in the sense that
ratings on one item do not sﬁatistically affect ratings on another
dtem: -all-items could have high ratings, or-all items-could have low -
ratings, or, as in this case, some items could have higher average

ratings than others.

-16-
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Table 3

POTENTIAL STRESS FACTORS

RANK MEAN S.D.
Attitudes and philosophy of Commission 1 7.37 2.92
Weather conditions (fog, visibility,
rain, wind, rough seas, etc.) 2 7.01 2.77
Boarding the pilot boat from a vessel 3 6.80 2.85
" Docking a vessel 4 6.23 2.55
Approaching the dock 5 5.76 2.72 _
Irregularity or unpredictability in
assignment times after the first call
from the dispatcher 6 5.48 2.68
Level of responsibility 7 5.39 3.12.
Undocking a vessel 8 5.12 2.30
Boarding a vessel from the pilot boat 9 5.12 2.84
Anticipatory period between the
dispatcher's call and the actual
commencement of work assignment 10 5.04 2.57
Delays (due to weather, changes in _
arrival or departure times, etc.) 11 5.00 2.54
Time pressure/time demands 12 4.98 2.60
Average number of hours worked per week 13 4,87 2.62
Spouse's reaction to your work schedule 14 4.81 2.76
Time spent on pilot boat 15 4,69 . 2.81
Length of time between assignments 16 4,33 2.64
Differences in vessel characteristics 17 4,21 2.64
Language barriers with the crew 18 3.52 2.60
Differences from onme crew to the next 19 3.48 2.42

Sea Sickness _ 20 3.42 3.16
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Table 3, continued

Rank: 1 = most stressful
20 = least stressful

Mean: Average rating on a l0-point scale with 10 = "extremely
stressful” and 1 " non-stressful."”

S.D.: Population standard deviation (a measure of variability about
the mean; 68% of the cases fall between plus and minus 1 S.D.)

R
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At the top of the list is "attitudes and philosophy of the
Commission," with an average rating of 7.37. It was clear both in the
interviews and from these data that the pilots have some very definite
concerns about the Commission, and that decisions being made by the
Commission are very important in the minds of the pilots. 1In an
absolute sense, an average rating of 7.37 is significantly high.
Although this finding accurately reflects the pilots' concern in
February 1986, when the pilots responded to the questionnaires, we

observed an improvement in the pilots’' attitude toward the Commission

‘during the remainder of the study.

The second highest item is "weather conditions (fog, visibility,
rain, wind, rough seas, etc.)," with a mean rating of 7.0l. B
Contributing to this rating is the unpredictability of what can happen
in adverse weather conditions, and this would bear on the issue of the
highest rated item from the job Stress questionnaire, namely, "having

to decide things where mistakes could be quite costly."

The third highest item is "boarding the pilot boat from a vessel"
rated at 6.80. This appears to be a significant rating and reflects
the perception of danger associated with this activity when there are

poor weather conditions and high swells.

The next two items are "docking a vessel" (6.23) and "approaching
the dock™ (5.76). Approaching the dock represents the anticipatory
period leading up to the actual docking. This is a time when mistakes
would be very costly. Not only the actual docking, but the

anticipation of such, is stressful.

At the low end of the scale are "sea sickness" (3.42),
“differences from onme crew to the next" (3.48), and "language barriers
with the crew”" (3.52). The lowest possible rating on these items is a
“1," which was described as non-stressful.

In the middle range are such items as "the unpredictability in
#ssignment times" (5.48), "level of responsibility" (5.39), "undocking

-17-~
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a vessel” (5.12), "boarding a vessel from the pilot boat" (5.12), "the-
anticipatory period between the dispatchers call and the actual
commencement of work" (5.04), and "time pressures/time demands" (4.98).
Related to the goal of this project '"the average number of hours worked
per week" was rated as a 4.87 and the "length of time between
assignments" as rated as a 4.33. While these ratings are well above

one, the rank order of these two items was 13th and 16th, respectively.

The anticipatory period between the dispatcher's call and the
actual commencement of the work was rated as a mid-level stress factor.
It is during this period of time that a pilot will begin anticipating
what he must do; and it is also during this time that the sleep/wake
cycle, family plans, or social activities can be disrupted. During the

two-month study of pillot activities and pilot workload, there were

2,051 telephone calls between the dispatchers and pilots. Dispatchers

originated 61 percent of the calls. Usually, these calls related to
specific pilotage assignments and, once knowing the assignment, many of
the pilots tend to think about and anticipate the problems associated
with performing the specific piloting job.

Satisfaction/dissatisfaction. Table 4 presents a continuum of 15

items that the pilots rated on the dimension of
satisfaction/dissatisfaction. The higher the mean score, the more
satisfied were the pilots. Ranked number one as highly satisfying is

"type of work (nature of the job itself)," with a mean rating of 8.85.
This is a very high average rating on a ten-point scale. Basically,
what this means is that they like being pilots despite the fact that

they are stressed by a variety of factors.

Also rated highly satisfying was the sleep that they get during
ATO and the level of support from co-workers. Although financial
compensation was rated as the fourth highest among the 15 items, the
absolute value of the scores dropped off fairly dramatically between
the rank of 3 -and the rank of 4. The financial compensation, work -
load, and the length of time between assignments show mild

satisfaction. The quality of sleep when they are working—- whether it

~18-
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Table 4

SATISFACTION/DISSATISFACTION

RANK MEAN §.D.
‘Type of work, (mature of the job itself) 1 8.85 1.90
Quality of sleep patterns during ATO 2 8.56 1.94
Level of support from co-workéré ' N 3 7.08 2.62
tFinapcial compensation | 4 5.83 2.59
Work load 5 5.64 2.43
Length of time between assignments _ 6 - 5.60 2.59 -
Work hours 7 5.33 2.53
The 12-hour rule 8 5.19 2.52
Eating patterns during work periods 9 4.64 2.54
Effects of work schedule on family life 10 4,62 2.49
Quality of sleep during work periods 11 4,12 2.51
Effects of work schedule on social life 12 4,04 2.45
Quality of sleep 5etween the time you

are called by the dispatcher and the

time you leave your home 13 3.71 2.58
Quality of sleep during the day time of -

work periods 14 3.54 2.69
Quality of sleep on the pilot boat .15 3.14 2.54
Rank: 1 = most satisfying

15 = least satisfying
Mean: Average rating on a 10-point scale with 10 = "extremely
satisfied" and 1 = "extremely dissatisfied."

Dot fépﬁlaﬁidn standard deviation (a ﬁéésﬁrérbfrﬁariébiiitj about .
the mean; 68% of the cases fall between plus and minus 1 S.D.)

—
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is after being called by the dispatcher or during the day or on the
pilot boat——is fairly dissatisfying. It appears that there is more
dissatisfaction with sleep patterns than with eating patterns. The
effects of their work schedule on their family life is mildly
dissatisfying. Of all the items rated, those associated with the
quality of sleep point to the area of most dissatisfaction.

Reactions to the job

This set of items was developed to help assess how the pilots
respond to their working environment. It is one thing to perceive a
job as being stressful or dissatisfying. It is another to understand
how a person reacts or responds to that job. Table 5 presents the 20
emotional and cognitive reactions that were derived from the interviewé—
and the literature. The most significant reaction, with a rank of 1
and a mean of 5.39, is "tired," The second highest rated item is
"fatigue" with a mean of 5.12, and the third highest rating is on the

response "anxious."

At the other extreme, pilots do not appear to get "confused" or
"spaced out" as a reaction to their working enviromment. It is also
interesting that hostility and anger reactions are relatively low,
although irritability and frustration are somewhat higher. Three of
the top four iteﬁs appear to be related to disruption in the sleep/wake
pattern. On the Satisfaction/Dissatisfaction items, the lowest
satisfaction had to do with the quality of sleep they were getting.

And on the Reactions to the Job, they tend to feel tired, fatigued, and

unable to sleep, in addition to anxious and tense.

The péttern that emerged is that the sleep/wake &isruption,.which
affects the synchronization of circadian rhythms in the body, is
reflected in a poor quality of sleep during those periods that pilots
are on duty or on call. These are the kinds of items that people rate
as problem areas when they are doing shift work, particularlylwhen they

- are rotating among different-shifts.
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S.D.:
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Table 5

REACTIONS TO THE JOB

NMANALYTICS, INC.

RANK MEAN 5D
Tired 1 5.39 2.35
Fatigued 2 5.12 2.68
Anxious 3 4.77 2.67
Unable to sleep 4 4.75 2.77
Wound-up 5 4.49 2.70
Tense 6 4,47 2.69 -
Apprehensive 7 4,27 2,87
Worried 8 4.21 2.60
Irritable 9 3.85 2.42
Frustrated 10 3.71 2.66
Grouchy 11 3.48 2.48
Nervous 12 3.35 2.58
Moody 13 3.08 2.43
Sluggish_ 14 3.08 2.56
Groggy 15 3.08 2.68
Angry 16 2.96 2.35
Depressed 17 2.48 2,30
Hostile 18 2.40 2.11.
Spaced-out 19 2.08 2.12
Confused 20 1.90 1.57
= most intense reaction
= least intense reaction

Average rating on a 10-point scale with 10 = "severe problem"
and 1 = "no problem."”

Population standard deviation (a measure of variability about

the mean; 68% of the cases fall between plus .and minus 1 S.D.)

T
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Open ended questions

There was opportunity in this section for individuals to write in

their comments.

As can be seen in Table 6, 58 percent of the pilots feel that, in
general, there is sufficient time between assignments, and 42 percent
feel that there is not. The average amount of time requested between
assignments by the dissatisfied group was 25.40 hours. .Comments in
this regard included statements such as, "When there is not time
between assignments for 2 to 3 days, that's when exhaustion sets in."
There was a request for more time off for river assignments (even -
though Rule 51 allocates an additional ten hours between a river move
and a subsequent pilotage). There was a statement to the effect that
'ecycle patterns' are established that do not allow for sufficient rest

between assignments.

Item 3 asked them to choose hypothetically between an increase in
compensation and more time between assighments. The results were that
52 percent would choose an increase in compensation, whereas 48 percent
would choose more time between assignments. Some of the comﬁents in
this regard were that it was an "unfair choice,” "unanswerable,"

"unfair question,”

and "no idea." Two people answered "both." This,
of course, is not the kind of choice that people like to make, but
sometimes getting people to make that choice on paper provides some

insight into their concerns. That approximately half of the pilots

would prefer more time between assignments than more compensation for

what they are doing now is significant-- especially in view of their
attitude toward the adequacy of their compensation (64 percent feeling

it is inadequate--see below).
Item 4 asked the pilots what they considered the ideal number of
bar pilots to be. The responses ranged from 50 to 75 with a fairly

equal distribution of responses between these two extremes. The

is 58.
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Table 6

OPEN~-ENDED QUESTIONS

Do you feel that in general or on
average, there is sufficient time
between assignments?

If no, what would you realistically
like to see as the minimum amount
of time between assignments?

Do you feel that the compensation
for your work is adequate?

If no, how much would reasonably
be adequate?

If you had to choose between

(A) an increase in compensation and
(B) more time between assignments,
which would you choose?

What do you feel (please be
realistic, of course) the ideal
number of bar pilots would be?

MANALYTICS, INC.

Yes: 587 No: -427%

Average: 25.40 hours

Yes: 367 No: 64%

Average: $127,620.00"

(A) 52% (B) 48%

Average: 58.19
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Approximately 36 percent felt that compensation for their work was
adequate, and approximately 64 percent felt that it was inadequate.
The average compensation requested by those feeling that present levels
were inadequate was $127,620 per year. Some of the written responses
suggested that the river rates be higher. The most frequent written
response had to do with comparing their compensation with that of other
pilots in other ports. It was noted that San Francisco was the most
difficult pilotage in the United States, and, therefore, they should be

paid more.

Sleep Patterns

The current system for the bar pilots is to be on call for
one-half month on and one-half month off. During the two weeks they
are on call, the amount of time between assignments varies, and the
assignments can occur at any time of the day or night. This has the

effect of disrupting the sleep/wake cycle during the two-week period:.

Disruptions in the sleep/wake cycle cause a desynchronization to
circadian rhythms, the biological rhythms that are keyed into a 24 hour
clock. They include such physiological and biochemical factors as:
body temperature, blood pressure, -urine volume, constituents of the
urine, blood sugar levels, desire to eat, desire to sleep, and numerous
others. These circadian rhythms are usually synchronized when a person
is waking and sleeping at the same time each day. When a person
changes the sleep/wake cycle, the circadian rhythms attempt to catch up
to the new sleep/wake pattern, but they do so at different rates, which
has the effect of desynchronizing the circadian rhythms, which

inevitably causes a stress to the body.

When a person goes through a 180 degree shift in the sleep/wake
pattern, which is the maximum amount that can occur, if takes up to
three weeks for the circadian rhythms to become resychronized. A
person who goes to sleep at 11:00 p.m. and travels half way around the
world and continues to go to sleep at 11:00 p.m. in the new time zone
will have achieved a 180 degree shift. If a person who goes to sleep

at 11:00 PM changes his sleep/wake pattern at home and begins to go to
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sleep at 11:00 AM, he also experiences a 180 degree shift. When the
amount of shift that occurs is less than 180 degrees, the amount of
time for resynchronization of the circadian rhythms becomes less.
Circadian rhythm desynchronization is inevitable when changes occur in
the sleep/wake pattern, and such disruption occurs to everyone who

makes such changes.

The disruption to the sleep/wake cycle, and, thus to the circadian
rhythms of the body, is an inherent aspect of the pilots' job, since
they must, in fact, be responsive to the ships' arrivals and departures
regardless of the time the ships come in. The literature on shift work
indicates that such disruption to the sleep/wake pattern is stressful _
both physiologically and psychologically. Feople who have continual
disruption to their sleep/wake pattern report more physical illness,
more physiological disruption, and more psychological problems than
their counterparts working regular shifts. Such difficulties include
problems with digestion and elimination. There is also increased
susceptibility to anxiety, irritability, depressiom, tiredness, and

fatigue.

During the two weeks they are on call, the pilots’ sleep/wake
pattern does not become 180 degrees out of phase. During this period

there is some, but less than complete, overlap in terms of the time

that they are falling asleep from one day to the next. Nevertheless,

 during the time that the pilots are on call, their sleep pattern is

disrupted, and this disruption contributes to the overall level of
stress on the job. From an analysis of the kind of schedule the
typical pilot is subject to, the two weeks off is probably sufficient
time for a re-synchronization of circadian rhythms and dissipation of

fatigue.

An alternative to the current "two weeks on-—two weeks off

schedule, which some of the pilots are electing to do by trading with

other pilots, is a "omne week on-- one week off" schedule. The result
of being on call for one week would not be so disrupting to the

circadian rhythms in the body as would being om call for two weeks.

~29-

i

t

S O



NMANALYTICS, INC.

Therefore, one week of recovery following one week of being on call

would probably be sufficient for most pilots to recover biologically.

In general, people who are offered alternative work schedules
often prefer rapidly rotating shifts, i.e. working two or three
different shifts within 1 week rather than more slowly rotating shifts.
A "one week on—— one week off" vs. a '"two week on——two week off"
pattern does not make much difference from a physiological or

biological rhythm standpoint. From a psychological standpoint,

‘however, the perception is often that a person can do most anything for

one week if he can "see the light at the end of the tunnel." At the
other extreme might be a shift schedule requiring one month on,
followed by one month off. A person would not need the entire month
off to recover from a month of working, and the perception of the
difficulties associated with continual work for one month would

probably outweigh any other advantages of such a schedule.

Another alternative pattern would be two or three weeks on,
followed by one or two weeks off. If the work load and the number of
pilots stays constant, the effect of this type of schedule would be to
create more time between assignments. This type of schedule (20 days
on, 10 days off during winter and 60 days on, 30 days off during
summer), however, was rejected by the pilots in favor of a "one-half

month on--one~half month off" schedule.

In one study, "Health Consequences of Shift Work," it was
discovered that the degree to which individuals adapted to their shift
pattern was related to how much they liked or disliked it. In other
words, if an individual was working a shift pattern that he or she was
satisfied with, that person would adapt better to that shift than would
a person who was dissatisfied with the shift schedule. It is
important, therefore, that pllots' preference for shift schedules be

maximized. If, for example, the current "two week on— two week off"

* pattern is maintained, and, if some of the pilots do not like this .

schedule, it would be psychologically and physiologically beneficial
for those disliking it to have some flexibility built into the system
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whereby some other shift pattern accommodating the same amount of work

could be offered as an alternative.

Conclusions

The findings in our study are consistent with findings from
previous pilot studies in terms of stress factors, difficulties
inherent in the job, and disruption to the sleeping and eating
patterns. Other studies of pilots have pointed to emotional stress,
physical stress associated with boarding and disembarking, an intensive
mental work load, fatigue, disruption to the sleep/wake cycle, and
uncertainty in working hours. While fortunately not an apparent
problem in San Francisco, other studies have also shown higher
mortality rates due to cardiovascular disease for pilots than for the
population at large. This phenomenon is consistent with studies that

show people working rotating shift schedules to have higher rates of

coronary heart disease than people working fixed or day time shifts.

Previous research on pilots indicates that the pilots like their
work and are gemerally proud of their skills and profession. The
results of our study are consistent: pilots like their work and feel
reasonably good support from their co-workers. The general literature
on the effects of shift work indicates that some of the most common
effects from disruption of the sleep/wake cycle are tiredness, fatigue,
insomnia, and irritability: the findings in our study are consistent

with these studies as well.

Job stress

The pilots perceive their job to be stressful. The degree of
stress is above average, but it is not extreme. It would best be
described as moderate to moderately severe. Some of the more
significant factors contributing to stress on the job include: the
attitudes and philosophy of the Commission; adverse weather conditions;

boarding the pilot boat from a vessel; docking a vessel; and

" approaching the dock. The job is also characterized by competition™

among the pilots; having to decide things where mistakes could be quite

costly; and having to work very hard in response to the demands of the

24—




O

MANALYTICS, INC.

job. A lesser, yet significant, degree of stress is seen with such
factors as: undocking a vessel; boarding a vessel from the pilot boat;
anticipating an assignment after a call from the dispatcher; and time
demands. The disruption to the sleep/wake pattern that inevitably
occurs as a result of varying times to commence work desynchronizes
circadian rhythms and acts as an additional source of stress which can

add to, or symergize with, other sources of stress.

Job satisfaction

As a group, the pilots are quite satisfied with the nature of
theif work: piloting ships. They also feel a reasonably good degree
of support from their co~workers. There is considerable
dissatisfaction in the quality of sleep that they get during work
periods, whether that sleep 1s at home or on the pilot boat. Poor
quality of sleep is inevitable when there is disruption to the
sleep/wake cycle which can be caused by the continually changing work
times that pilots are subjected to. To a moderate degree, the work
schedule also interferes with family life during work periods, in that
it is difficult to schedule family and social activities during work

periods because of the unpredictability of work hours.

The pilots as a group are neither highly satisfied nor highly
dissatisfied with their level of compensation. While some individuals
are quite satisfied, others are quite dissatisfied. Treating the group
as a whole, it would be best to characterize them as slightly

dissatisfied with their level of compensation.

ATO rotation schedule

Considering the previous literature, the known effects on the
circadian rhythms as a result of changing sleep/wake patterns, and the
specific nature of the pilot's job, we would conclude that the existing
one-half month on-——one-half month off" causes circadian rhythm

desynchronization but also allows time for full recovery. The most

" acceptable alternative from the standpoint of physiological disruption = =~ ~ ~ -

would be "7 days on--7 days off." A pattern of "2 weeks on--1 week

of f" or "3 weeks on—-1 week of," even though such patterns allow more
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time between assignments, may not leave enough time for full recovery

from circadian rhythm desynchronization.

From a psychological standpoint, workers generally find it more
tolerabie to work for more limited periods of times, such as 7 to 14
days, without a break if there is "light at the end of the tunnel" than
to attempt three or four weeks of continuous work——even though the
longer work period might be followed by a longer rest period. From a
physiological standpoint, it would be best to have people working fixed
shifts, i.e., working at the same time every day so that they were
sleeﬁing at the same time every day. For practical reasons, in
fairness to all pilots, and Because of the unpredictability of
scheduling, this would be impossible‘

Work situation

Tiredness and fatigue are two of the pilots' most common
complaints. These reactions occur as a result of the disruption to the
sleep/wake cycle. Anxiety and tension are also significant, and these
reactions are in response to the dangerous element of the job and to

the costly consequences that can occur if a mistake is made.

Average rest period

Slightly over half the pllots feel that the length of time between
assignments is sufficient. Of the 42 percent who feel that the length
of time between assignments was insufficient, the average number of
hours requested between assignments was 25.40. Our survey found that
the average rest period was 20.75 hours, 3.5 hours less than some of
the pllots requested. Of course, this was the slack period of the
year, and we note that there was a dramatic drop in the length of rest

period during the six intermittent peak periods.

Minimum Rest Period

The current practice is to allow at least eight hours between
ﬁilotagé éééigﬁﬂeﬁté:“ The average rest perlod exceeds this minimum
value most of the time, but we pobserved that during peak traffic

periods, rest periods dropped close to or even broke through the elght
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hour lower limit. From a physiological point of view, it is important
that most people have at least the opportunity to get a full eight
hours of sleep. When the pilots have only a minimum rest period of
eight hours, it is impossible to get that amount of sleep. When the
pilots have only a minimum rest period of eight hours, it is impossible
to get that amount of sleep. Even an MRP as long as ten hours would
barely provide the necessary rest, depending on personal and family

t+ime demands.

Number of pilots

The group of pillots on average would like to see the total number
of pllots set at 58 in contrast to the existing 53, which represents an_

increase of approximately 10 percent.

Alternative work design

There is significant evidence in the literature that, when
individuals like or have a preference for the shift they are working,
they tend to adapt better both physiologically and psychologically to
that shift schedule, in contrast to the case when they do not like the
schedule they are working. We think that it would be worthwhile to
eonstruct various work hour alternmatives with differing amounts of time
between assignments but covering the same volume of work and then to
present these alternatives to the pilots for their preferences. It may
be possible to maximize preference by having different work patterns
for different people, whereby each person is still doing the same

amount of work within a system that is equitable to everyone.

Stress management

It would be worthwhile considering a stress management program for
the pilots. The pilots perceive a significant number of stress factors
in their work. They also perceive that there is little that can be
done about them. While it is true that many of the elements of

plloting are unchangeable, it is quite possible that they can learn to

change or modify some of their reactions to these stress factors. The

results of effective stress management programs are usually increased
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work efficiency, decreased errors, and increased satisfaction with the

work.
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assignment until he left the office at the completion of the
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III. PILOT WORKLOAD

Methodology

The primary data required for our analysis consisted of: 1) the
time required to perform the various piloting and non-~piloting
functions; and 2) an accoﬁnting of the vessel moveménts duing the
period. Regarding the first set of data, all pilots were requested to
keep a detailed accounting of their time broken down by 28 different

activities, including telephone calls to and from the dispatchers.

~ These time breakdowns could be as small as 15-minute increments (by

entering a slash in the appropriate block with two activities, one
above the slash and the other below). Table 7a shows the Pilot Time _
Report used by the pilots to record the data from January 16, 1986 to
March 15, 1986. After the Pilot Time Reports were collected and
analyzed, two additional activities were added: ome for sick lea;e and
the other for Accumulated Time Off (ATO). There are, in total, almost

300,000 lines of data on pilot workload in our PC data base.

Table 7b (the reverse side of the Pilot Time Report) presents the
ship movement data that the pilots were asked to report in association
with their time data. There are approximately 1,500 lines of ship data
in the data base. This figure is somewhat higher than the 1,400 ship
movements recorded during the two-month period because of light pilot

movements and because, on several occasions, two pilots handled a

"single ship.

Pilot Activity Times

Average bar movements

Table 8 presents the average times associated with a bar move. On
the average, during the sample period, it took 13 3/4 hours from the
time the pilot left his home until he returned to his home, 11 3/4

hours from the time he entered the office at the start of the

assignment.

-29-




2220
230
o100
2130
e200
@230
2300
2330
as20
8430
esee
o330
LYY
o830
27ee
2730
820
2830
o900
PERTS
1000
130
1100
" 1130
1200
1239
1300
1330
1400
1430
1500
153e
1600
1630
1700
1730
1800
1830
1900
1930
2000
2030
‘2100
2130
2zee
2230
230

2332

TIME

o3
2100
213e
o2
a23e
@300
@33e
Q420
24302
esaa
@532
o620
8632
o700
Q730
Q8
2830
2900
23930
1000
1232
1100
1130
1200
1230
1380
1332

1420

1430

1500
1530
1620
1830
1720
1730
16800
1830
1902
1830
2000
2030

2100

2130

2200

2230

23ea

233e

2400

Table Ta
PILOT'S TIME REPORT

PILOT'S TIME REPRORT

Pilot Capt)

CODE

bC

PC

e2

1
{ @3

4

-]

)
| @6

7

28

9

1
!
|
t
)
'
!
t
'
I
I
]
1
]
1
|
|
1
|
t
|
t
]
]
|
|
1
i

12

1
I
)
1
t
§
]
i
]
i
'
1
' [
1 !
1]
!
1
I
|
1
]
1
t
1
i
t
'
i

11

12

13

13

16

17

18

. 19

20

t
1
1
|
1
I
i
|
1
r
t
1
!
|
H
i
'
1
i
1
)
I
'
i
'
I
i
i
'
1
+
1

24

26

|
'
i
i
|
)
!
!
t
i
1
i
1
1
1
U
i
}
1
t
|
b
!
I
1
1
H
1
J
t
|
4
i
i
1
i
i
1
]
i
i
i
!
]
!
b
1
b
'
t
i
]
|
t
1
+
H
i
l
i
I
¢
|
1
i
1
|
|
i
I
1
|
¥
!
't
1
i
!
'
|
t
1
¥
'
t
1
1
|
b
I
'
1}
i
|
1
1
t

i
¥
i
i
'
1
1
t
1
¢
1
i
1
1
1
¥
1
t
1
t
!
t
|
4
|
t
t
i
|
1
1
i
I
i
1
t
|
t
|
b
]
t
}
'
i
'
|
b
|
b
!
t
!
t
|
i
i
i
|
t
'
'
1
b
i
1
1
!
4
t

¥
1
1]
]
t
1
'
!
t
1
t
i
¥
t
'
|
+
|
]
]
[
1
)
1
i
I
r
I
'
1
+
t
1
I
[}
I
]

. Time called back

ACTIVITIES

Telephone call from dispatcher
Telaphone call to dimpatcher

Number One Pilot (at homa)
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The data contained in Table 8 represent a two-way move, i.e., a
situation where the pilot takes a ship out across the bar and brings a
second ship back in. If the pilot were to deadhead (via the Drake or
as a "light" pilot) on one of those legs, the total éverage time would
have been one hour less than those times shown in Table 8. Not all of
the pilot trips are two-way moves: There is a significant number of
one-way moves due to the randomness of the ships arriving at the bar
and sailing from the bay, as well as the various pilot work rules.
During the survey period, 17.2 percent of the inbound trips made by
pilots were light trips, 19.5 percent of the outbound trips were light
trips;

The pilots have a work rule that states that the pilot on the
station boat will be relieved if his bridge time (from the time of the
assignment) outbound plus the station boat time would exceed 12 hours
upon boarding an inbound vessel or would exceed 8 hours upon boarding:
an inbound vessel if that inbound vessel was going to Redwood City or
north of San Pablo (Rule Number 11 and Rule Number 54, respectively).
Note that, on the average, the outbound bridge time plus the station
boat time was six hours—-well under the limits of both mandatory relief

rules.

Average bay movements

Table 9 presents the average times for a bay move: an average of
15 hours home~to-home, 13 hours office~to-office. Note that the
average assignment time is only seven hours before boarding the second
cship. Rule Number 55 states that the pilots will serve 12 hour shifts.
‘hccordingly, there is sufficient time, on the average, to handle two

bay moves per shift.

Average river movements

Table 10 presents the average times for a river move: also an
average of 15 hours home-to-home, and 13 hours office-tc—office. The
"cotal home-to-home time and office-to-office time for all three types
of moves are approximately the same: about one-half day. The average

bridge time of 8.75 hours on a river move, however, is strenuous work,
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Table 8 -
BAR MOVE TIMES
(Hours) *
Travel, home to office ' 1:00
Job preparation ' | 0:15
Iravel, office to ship 0:45
Bridge time ' 2:30
~Station boat 3:30
Bridge time 2:45
Travel, ship to office 0:45 B
Job cleanup*#* 0:30 .
Delays** 0:45
Travel, office to home . 1:00
Total excluding travel
between home and office 11:45
Total including travel
between home and office 13:45

Note: Total time is reduced one hour if pilot travels to/from station
as light pilot.

* Times rounded to the nearest quarter hour.

*% Job Clean-up: Invoice preparation, dissemination of new local
knowledge, discussion of completed jobs, equipment stowage, preview
of following day's dispatch, record keeping and other minor
administrative duties.

Delays: Delay at office due to change in schedule, at ship due to
delayed sailing or enroute due to weather. -

TY
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Table 9
BAY MOVE TIMES E
(Hours)*
Travel, home to office 1:00
Job preparation 0:15
Travel, office to ship 0:45
Bridge time 3:00
Iravel, ship to office 0:45
Standby time** 2:30
Travel, office to ship 0:45 -
Bridge time 3:00
Travel, ship to office | 0:45
Job cleanup** 0:30
Delays** 0:45
Travel, office to home 1:00

Total excluding travel between
home and office 13:00

Total including travel between
home and office 15:00

* Times rounded to the nearest quarter hour.

*% Standby Time: Between bay moves (or early arrival at amn outbound
ship to save travel expenses).
Job Clear-up: Invoice preparation, dissemination of new local
knowledge, discussion of completed jobs, equipment stowage, preview
of following day's dispatch, record keeping and other minor
administrative duties.
Delays: Delay at office due to change in schedule, at ship due to
delayed sailing or enroute due to weather.
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Table 10
RIVER MOVE TIMES
(Hours)*
Travel, home to office 1:00
Job preparation 0:15
Travel, office to ship 1:15
Bridge time 8:45
Travel, ship to office _ 1:15
Job cleanup** 0:30
Delays** 1:00 -
Travel, office to homé . 1:00
Total excluding travel
between home and office 13:00
Total including travel
between home and office 15:00

* Times rounded to the nearest quarter hour.

%%. Job Clean-up: Invoice preparation, dissemination of new local
knowledge, discussion of completed jobs, equipment stowage, preview
of following day's dispatch, record keeping and other minor
administrative duties.

Delays: Delay at office due to change in schedule, at ship due to
delayed sailing or enroute due to weather.
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involving a high concentration of effort conning ships up or down the
restricted river channels. This long time might be the reason for Rule
Number 51, which, in effect, states that pilots on river moves get an

extra ten hours of rest before the next assignment.

The average times of the various piloting functions presented in
Tables 8-10 can be used in part to determine the required number of
active pllots "on the board," assuming the vessel schedules are such

that the pilots can work at maximum productivity. Obviously,

additional pilots would be required because of administrative time,

éick leave, accumulated time off (ATO), etc.

Fluctuations in Demand for Pilots

Figure 1 represents the daily vessel arrivals for the sample
period analyzed in the study. It includes only the arrivals over the
bar. The straight line in the figure represents the average arrivals
of approximately 9.33 ships per day. The number of arrivals actually
varied from two to 20. The peak is more than twice the average. Even
the second highest peak (14 arrivals) is 50 percent greater than the

average.

Suppose for the sake of argument that there were only 14 pilots
available (emough to cover all but the highest peak) and that each
pilot could serve ome arrival per day, counting his rest period and the
fact that in most cases he will also be piloting a sailing. With 14 .
pilots on the board, six of the arrivals on February 5 would have been
delayed. Two of those six arrivals could have been handled on February
6, when the number of arrivals was 12. The other four could have been
handled on the 6th only by bumping four of the six February 6 arrivals
over unﬁil February 7. In summary, then, 10 ships would be delayed

sbout one day per ship.

Fortunately, the overall peak-to-average ratio is not quite so bad

- -as occurred on February 5.- There-are other demands for pilot services

for sailings, bay moves, river moves, administrative times, etc. All

of these other demands when added together tend to smooth out the total
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peak-to-average ratio. Nevertheless, there is a tremendous fluctuation

in pilot activity.

Figure 2 represents the maximum number of pilots engaged in some
activity during any given day. The pilot could have been piloting
ships, travelling to and from home, performing administrative duties,
etc. In other words, he was engaged in activity codes 2 (enroute from
home to a ship) through 26 (training-trainer) as indicated on Table 7a.

As a way of explanation of Figure 2, consider January 16. At some

- point during the day, 17 pilots were engaged in some activity; all

other pilots were at home between assignments, on sickleave, or on ATO.
The average number of pilots engaged, represented by the horizontal
line in Figure 2, was 13. The minimum was six, the maximum 24. No
matter what analysis is performed, the demand for pllot service varies

significantly from day to day.

Pilot Work Rules and Practices

We analyzed three different types of work rules and practices:
Minimum Rest Period (time between assignments); Accumulated Time Off
(rotation schedule); and other work rules and practices that impact on

the number of pilots required.

Minpimum Rest Period

The minimum rest period (MRP) is an important consideration, since
reducing the time between assignments is likely not a safe and
efficient procedure for accommodating peak demands. A bar pilot
spends, on average, 13 to 14 consecutive hours commuting and at work,
with only an average 3.5 hour rest period on the station boat to have a
quick meal and to relax. To require a pilot to perform consecutive
assignments without a proper rest between those assignments could be
courting disaster. The simplest, and probably the fairest, method of
measuring the MRP is to measure it from the time the pilot leaves the

office door homebound, after an assignment, until the time he reports

~ back to the office for his next assignment. An MRP of, say, 12 hours

would mean that the average bar pilot would spend 10 hours at home,

gince the average travel time is one hour each way (Tables 8-10).
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Accumulated Time Off (ATO)

The pilots are currently on a one-for-one ATO rotation schedule:

that is, one day off for one day on. In 1985, the pilots were on a
one-for-two ATO rotation schedule: one day off for every two days on.
The impact éf the switch was to give the pilots more ATO at the cost of
less time between assignments. We incorporated the ATO rotation

schedule into the Lotus 1-2-3 model through the use of a multiplier:
ATO multiplier = days on + days off divided by days on.

Other Work Rules and Practices

The pilots have only five work rules that limit the amount of time

a pilot can spend on assignment:

o Rule 11 that states: "A pilot shall have an inward boarding
time of no later than 12 hours after his outward assigned:

time";

¢ Rule 51 that states: "'When a pilot completes a
Stockton/Sacramento pilotage below the SP bridge or a
Stockton to or from Sacramento shift (Loop) he shall be
compensated by remaining off the board for 8 hours plus 2
hours travel time, after which he goes to the bottom of the

board."

) Rule 54 that states: "A pilot assigned to an inbound vessel
that is destined north of San Pablo or to Redwood City shall
be relieved off the front if on boarding he has been on

assignment 8 hours or more";

o Rule 55 that states: "The inside pilot shall work on a watch

system of 12 hours on and 12 hours off"; and
‘s~ "Rule 57 that states: "A pilot assigned to -an inbound -vessel

that is destined nmorth of Port Chicago shall be relieved off

the (city) fromt."
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The 12-hour relieve rule (Rule 11) is not called into play during
the average day. Table 8 indicates that the pilot has, on average, an
inward boarding time of six hours after his outward assigned time. Nor
does the rule have an impact on number of pilots required during peak
days. During the six peak demand days we analyzed in detail, the
demand for pilots was so high that the average time on the station boat
was reduced from 3.5 hours to 2.5 hours. In fact, there were no light
pilot inbound moves on three of those six peak days. There were light
pilot trips to and from the station boat during the peak periods, but
the mix of arrivals and sailings were such that they could not be
avoided. TFor example, five pillots made light trips inbound on March 7
at 2100 hours. If those pilots who came in light on March 7 had been
required to stay onboard the station boat in order to avoild the five
compensating outbound light trips, the station boat time for the total
of 16 pilots passing through the station boat before the first
replacement pilot arrived would have increased by 18.5 hours, making
the total outbound and station boat time an average of 25.5 hours for
those 16 pilots due simply to the imbalance between departures and

arrivals.

The 8-hour relief rule if a pilot is going north of San Pablo or
to Redwood City (Rule 54) does not apply during the average day, since
the average time is 6 hours on board the vessel from the station boat;
nor does it apply during the peak periods, since the average time
aboard the station boat would be even shorter. There were two cases
where a pilot was relieved off the waterfront during the peak periods,
when neither had exceeded the 8 hour rule. Although we did not
determine why these pilots were replaced, we suspect it was because of
lack of qualifications in the specific ports the vessel was to be
docked or conflict of the pilot's time. In any case, this relief rule

does not affect the peak number of pilots.

The Sacramento~Stockton inbound rule (Rule 57) is important

because pilots taking a ship from the station to Sacramento or Stockton -

would be on the bridge for about 10 hours and on total assignment for

—34—




 MANALYTICS, INC.

about 16 hours (counting the average outbound time to the station
boat). It would have little effect on the number of pilots during peak
periods, mostly because of the limited probability of a ship destined
for either port arriving during the peak period.

The extra rest rule after a Stockton-Sacramento run (Rule 51) has
an impact on the number of pilots required during the peak perlods—-but
only when the minimum rest period is 12 hours or less. A pilot should
be added when the MRP is equal to 12 hours or less and the MRP plus the ‘

_extra time is greater than 20 hours. For example, if the MRP equals

ten hours and the Rule 51 extra rest period was ten hours or more, an
extra pilot should be added to the board as both of the above

conditions have been met.

We looked at the 12-hour shift rule for the inside pilots (Ruie
55) and could not find a reasonable altermative that would reduce the

number of pilots required during the peak periods.
To summarize our evaluation of the various work rules and

practices: only the MRP, the ATO, and Work Rule 51 have an impact on

¢he number of pilots required during the peak periods.
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IV. "WHAT-IF'" MODEL

The number of pilots required to prevent‘ship delays is a function
of the random variability in the day-to-day vessel movements and the
pilot work rules. In order to explore the relationships between the
ship movements, pilot work rules and number of pilots required, we
developed a series of computer ﬁodels. These analytical models were
used to determine the impact of peak demands on pilots and to explore

the impact of work rules. The output of these models and the peak

.demand model formed the relationships incorporated in a

straight-forward Lotus 1-2-3 model that would allow the pilots, the
industry and the Commission to explore the impact of various rules and _

éssumptions on the number of pllots required.

Average Number of Pilots Required ' .

Table 11 presents a series of equations that calculates the number
of pilots required on average using the average times contained in
Tables 8-~10. These equations serve as a foundation for the "what-if"

computer model developed in this study.

There are two equations for bar moves because, typically, pilots
serve more arrivals than sailings. This imbalance between arrivals and
sailings is caused by the fact that not all vessels require a pllot
(naval vessels, for example). On those occasions when the use of a
pilot is at the master's discretion, the arriving master frequently
will utilize a bar pilot because of the uncertainty in arrival and
difficulty in docking but will take the ship out without a pilot. The
first equation under bar moves determines the maximum number of two—wéy
moves (i.e., a move where a pilot will take a ship out and bring a
second ship back in). The second equation then determines the minimum

aumber of one-way or light moves.
The term "MRP" in the various equations is the Minimum Rest

Period, or the minimum time between assignments~—one of the work rules -

we investigated. The number "2" in the denominator of the bay moves

—36—
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Table 11

NUMBER ACTIVE PILOTS REQUIRED

Active Pilots (On Board) Required For:

Bar Moves

Minimum (Arrival, Sail) * (11.75 + MRP)
Days in Period 24

Maximum (Arrival, Sail) - Min. (Arrival, Sail) * (10.75 + MRP)

Days in Period 24

Bay Moves -

Number of Bay Moves * (13.00 + MRP)
2 * Days in Period 24

_River Moves

Number of River Moves * (13.00 + MRP)
Days in Period 24

(i> Total Active Pilots




®

equation represents the assumption that a pilot should be able to

perform two bay moves per shift.

The major drawback with a model based only on these equations is
that it is constructed under the assumption that the ship movements are
evenly distributed throughout time so that the number of two-way bar
moves are maximized and that two bay moves can be performed in a shift.
Unfortunately, ship movements are not so distributed. In fact, ship

moves can be described as somewhat erratic.

One alternative procedure that could have been used in this case
was to develop a Monte Carlo simulation. In such a simulation, an
event, such as a vessel arrival, is characterized by a probability
distribution function. Then, during the simulation; a random number is
generated and a corresponding number of arrivals is selected from the
probability distribution function. This approach requires that the
event, such as vessel arrivals, be simulated many, many different
times, so that eventually the vessel arrivals over the time period
simulated in fact conform to the probability distribution function.
This approach also requires that the events be independent: that is,
that the arrivals, sailings, bay moves, and river moves are all
independent of each other and that there would be, in essence, four

different probability distribution fumctions for these events.

There are two principal reasons why such a Monte Carlo simulation
was not employed'in this case. First, the arrivals are not truly
independent: there is a mechanism which has the impact of keeping the
arrivalé fairly evenly distributed throughout time: for example, APL's
containerships arrive every Friday, and Matson's ships arrive every
Wednesday. The probabilities that the APL ships arrive on Thursday or
that Matson ships arrive on Friday or that either carrier would have
two arrivals within a week are remote. Even a non-liner operation,
such as Levin Metals in Richmond, will tend to distribute its scrap
iron shipments throughout the year simply because they generate scrap
metal more or less continuously through the year and they do not have

an infihitely large storage capacity. The second reason for not

37—
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performing a Monte Carlo simulation is that the two-month study period
was not, in our opinion, long enough to develop accurate probability
distribution functions, particularly in light of the fact that the
arrivals are not truly independent. Accordingly, we elected to
evaluate peak-to—-average rﬁtios, the impact of work rules, etc. and to
assume that these ratios and these impacts as observed during the study

period are representative.

Peak Pilot Demands

A model was developed to determine the peak demands for pilots.
These peak demands were then analyzed and adjusted as necessary to
eliminate pilots who were on ATO but who came in for administrative
duties and pilots who were making training trips. These activities are
discretionary and do not contribute to the peak demands for pilots.
Although the pilots who were on ATO and came in for administrative-
duties were eliminated from the peak analysis, there were some pilots
who were on the board and still performed administrative duties. We
tend to believe that these times were probably not discretionmary and
therefore in fact contributed to peak demands. Table 12 summarizes the
results of this anmalysis by describing the number of pilots working
ships as well as on administrative time (only when the pilots working

on administrative duties are on the board).

We analyzed the number of pillots required during six different
peak days and developed the average number of pilots required as a
function of the different MRP values utilizing the average time
relationships presented in Table 1l1. Note that February 5 is the
highest peak day in all cases except when the minimum rest period is 18
Hours; February 5 is the day with 20 ship arrivals as shown in Figure
1. As the minimum rest period is increased, more and more pilots
cannot meet their commitments because they cannot return and accept
another assignment as frequently as they could with a lower MRP value.
Accordingly, additional pilots are required. The number of pilots
shown in Table 12 does not include Captain Meyer, the Port Agent, who

is a full-time administrator.

-38-




)

U

NMANALYTICS, INC.

Table 12

PEAK DAY ANALYSIS

Number Pilots "On the Board"

Peak Day
Avg. 1/31 2/3 2/4 2/5 2/10 3/7

MRP = 8

No. Pilots Working Ships 19 18 23 19

No. Pilots on Admin. Time 2 3 - 1
Total 10.3 21 21 23 20

MRP = 10

No. Pilots Working Ships 20 20 25 22

No. Pilots on Admin. Time 2 3 11
Total 11.4 22 23 26 23

MRP = 12

No. Pilots Working Ships 20 17 27 22

No. Pilots on Admin. Time 3 3 11
Total 12.4 23 20 28 23

MRP = 14

No. Pilots Working Ships 21 29 23 26

No. Pilots on Admin. Time 3 1 1 2
Total 13.4 24 30 24 28

MRP = 16 .

No. Pilots Working Ships 23 31 24 27

No. Pilots on Admin. Time 3 11 2
Total 14.4 26 32 25 29

MRP = 18

No. Pilots Working Ships 23 31 25 31

No. Pilots on Admin. Time 3 11 3
Total 15.5 26 ' 32 26 34
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Impact of pilot shortfall

The basic question facing the pilots, the industry, and the
Commission is: Should there be enough pilots on the board to cover the
peaks? There are other alternatives: the minimum rest period could be
violated during the peak periods, if the remaining portion of the rest
period of the affected pilots were still of reasonable length, or
pilots could be called in from ATO to cover those peaks.

1f one of these altermatives is chosen, the question then becomes:

What should the difference be between the number of pilots on the board

and the peak demands? To provide some guidance to the pilots, the

industry and the Commission as to the differences or the impact of the _

differences, we developed Table 13.

Table 13 presents the peak number of pilots required as a function
of the MRP (from Table 12). 1In addition, it presents what would happen
1f the number of pilots on the board were one, two, and three less than
the peak required, in terms of the additional pilots required per
month, the average reduction in the MRP, and the maximum reduction in
the MRP. Consider, for example, the case where the MRP is only eight
hours and the peak demand for pilots is 23 pilots.

If only 22 pilots were available, on the average of once every
other month some action would have to be taken to increase the
effective number of pilots on the board to avoid ship delays. Edither
one pllot would have to be brought in from ATO or one pilot on the
board would have to accept an assignment even though the eight hour MRP
were violated. This violation would amount to a reduction of 1.75
hours from his MRP, and the pilot's total rest period, including

commute time to and from the office, would then be only 6.25 hours.

If only 21 pllots were available, on the average of once every
month some action would have to be taken to cover peak activities.
Either two pilots on the board would have to be brought from ATO of two

pilots would have to accept assignments with less than the minimum MRP
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Table 13

IMPACT OF PILOT SHORTFALL

Peak Pilots Required

No. Pilots Available

No. Times 1 Add'l. Pilot
Required/Month

Avg. Reduction in MRP (hrs)

Maximum Reduction in MRP (h:s)

No. Pilots Available

No. Times 2 Add'l. Pilots
Required/Month

Avg. Reduction in MRP (hrs)

Maximum Reduction in MRP (hrs)

No. Pilots Available

No. Times 3 Add'l. Pilots
Required/Month

Avg. Reduction in MRP (hrs)

Maximum Reduction in MRP (hrs)

MANALYTICS, INC.

MRP
g 10 12 14 16 18
23 26 28 30 32 34
22 25 27 29 31 33
0.5 0.5 0.5 0.5 0.5 0.5
1.75 0.75 2.75 4.75 6.75 3.50
1.75 ° 0.75 2.75 4.75 6.75 3.50
21 24 26 28 30 32
1.0 1.0 1.0 1.0 1.0 1.0
2.75 3.25 5.25 7.25 7.25 5.25
4.00 5.50 7.50 9.50 11.50 6.75
20 23 25 27 29 31
2.5 1.5 1.5 2.0 1.5 2.5
4.25 4.00 6.00 6.50 10.00 4.75
6.00 6.00 8.00 10.00 12.00 8.00




MANALYTICS, INC.

of 8 hours. On average, these two pilots would have a rest period of

5% hours and one of them would have a rest period of only 4 hours.

If only 20 pilots were available, on the average of 2.25 times per
month three pilots would have to be called in or three pilots on the
board would have an average MRP of 3.75 hours and one would have an MRP

of only 2.0 hours.

Overall, it appears that it might be safe and feasible to
"short—-turn" a pilot when the deficiency is only one pilot. The
minimum rest period for that ome pilot would range from at least six
hours (MRP equal to eight) to 9.25 hours or more (MRP greater than _
ten). If two or more pilots were required, however, the minimum rest
period for all but the first of those pilots would drop to less than
five hours, which does not seem to be an appropriate altermative.
Accordingly, under those cases where two OT more pilots are required,

only one pilot should be a short-turn pilot. The other pilots should-
be called in from ATO.

Peak multipliers

Table 14 presents the peak multipliers as a function of: 1) the
MRP; 2) the number of pilots required; and 3) the difference between
the number of pilots required for the peak conditions versus the number
of pilots on the board. Overall, analysis of the sample period
indicated that the number of pilots required to cover the peak
conditions is approximately 2.25 times the average number of pilots
required. And, if the number of pilots on the board is one less than
the peak number required, the average multiplier drops to 2.16; the
multiplier drops to 2.08 1f there were two pilots less and to 2.00 if

there were three pilots less.

Seasonality is another multiplier that needs to be considered.

Kot only will there have to be enough pilots to meet the peak demands

ac indicated by our analysis of the sample period movements during =~ =

January, February, and March, but there will have to be enough pilots

to meet peak daily demand during the seasonal peaks in traffic volume.

40—

- T T



Minimum Rest Period

Average Pilots Required

Peak Pilots Required
Multipliers

If 1 Pilot Short
Then Multipliers
Would Be:

If 2 Pilots Short
Then Multipliers
Would Be:

If 3 Pilots Short
Then Multipliers
Would Be:

Table 14

PEAK MULTIPLIERS

h/LC\DdI\L)("FIC:EB,IPd(:.f

8 10 12 14 16 18 Avg.

10.3  11.4 12.4 13.4 14.5 15.5
23 26 28 30 32 34

2.23  2.28 2.26 2.24 2,21 2,19 2.24
22 25 27 29 31 33

2,14 2.19  2.18 2.16 2.14 2.13  2.16
21 24 26 28 30 32

2.04 2.11 2.10 2.09 2.07 2.06 2.08
20 23 25 27 29 31

1.94 2.02 2.02 2.01 2.00 2.00. 2.00
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Table 15 presents the average number of bar moves per day for the
various months. This table is based on the last six years of vessel
traffic (1980-1985). February is the lightest month and June is the
heaviest month--11 percent higher than February. Included in the table
is a seasonal factor that wili have to be applied to any specific month
to determine the number of pilots required in the peak month of June.
For example, the nﬁmber of pilots required in January would have to be
increased by 9 percent in order to have a sufficient number of pilots

available in June to cover increased bar and corresponding bay moves.

"What-I1f" Model Structure

Table 16 summarizes the six steps in the "what-if" model
structure. The structure itself is based on Lotus 1-2-3 spread sheet
software.‘ The first model step is to determine the average number of
pllots required using the relationships presented in Table 11. This
number then is multiplied by the peak multiplier to account for the
fact that the number of pilots required to accommodate the peak demands
in any given month is 2.25 times higher than the average. The
resulting number, in turn, is multiplied to account for variations in
demand (ship activity) by month. In addition, the number of pilots
required is multiplied by a sick leave factor and by an ATO ratio.

Finally, an allowance is added for administrative time.

During the sample period, sick leave amounted to 4.19 percent of
duty time. This amount is comparable to sick leave allowance of two
weeks per year usually accorded to people who work 40 hours per week:
two weeks sick leave for 50 weeks "duty time" is equivalent to &
percent. The 4.19 percent would have been lower—-approximately 2.4
percent--had it not been for one pilot who was on sick leave nearly the
entire sample period. Accordingly, the sample period results cannot be
considered to be out of line, especially given the fact that January,

1

February, and March is high "sick season." We are not sure what a

reasonable sickleave factor should be for pilots, but we think it

‘should be near to the sickleave standard of 4.0 percent.
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Month

January
February

March

April

'May

June

July
August
September
October
Hovember
December

Average

Table 15

SEASONAL FACTOR

Bar Moves Per Day

18.84

18.47

19.27

19.33

19.67

20.53

20.05

19.94

18.77

19.27

19.41

18.81

19.45

NMANALYTICS, INC. .

Seasonality Factor

1

.09

1.11

1.07

1.

06

1.04

1.00

1.

02

.03~
.04
.07
.06
.09

.06




1)

2)
3)
4
5)

6)

MANALYTICS, INC. |

Table 16
LOTUS MODEL STRUCTURE

Calculate Average Number of Active Pilots Required
(from Table 11)
Multiply by Peak Multiplier
Multiply by Seasonal Factor
Multiply by Sick Leave Factor
Multiply by an ATO Ratio

Add an Administrative Time Allowance
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Insofar as administrative time is concerned, one pilot has to be
added to account for the Port Agent. Additional pilots have to be
added to take into consideration the demands for other types of
administrative time. During the sample period, an average of 2.43
pllots were engaged in administrative efforts in addition to the Port
Agent. We developed this number by accumulating all pilot time spent
on administrative duties (assuming a maximum of 40 hours per week per
pilot) during the sample period. That number includes two trips to the
East Coast by Captain Charlesworth and Captain Waugh as well as other
. extraordinary pilot administrative efforts relating to the pilotage
rate'ﬁearing that commenced near the end of the survey period. We do
not have any idea of what a good allowance for administrative time
should be. The model will accommodate any number for administrative

time (as it can for ten other "what-if" variables).

“What-1f" Model Operation

Table 17 presents the input/output section of the Lotus 1-2-3

wmodel.
Model Input
The Starting Date is simply a reference header. In fact, it can
be any descriptor the user desires (including, but not restricted to, a
date). TFollowing the starting date are the following 11 required input
items:
- 1) number of days in the period
2) number of arrivals;
3) number of sailings;
4)  number of bay moves;
~5) number of river moves;

6) Mipnimum Rest Period (MRP) in hours;
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7) Rule 51 extra time (only where applicable);
8) seasonal multiplier factor;

9)  sick leave multiplier factor;

10) ATO ratio; and

11) administration factor.

-Model output

The model calculates the total number of pllots required to cover
21l the annual peaks in pilot demand, assuming a peaking factor of -
2.25. Immediately below this calculated number of pilots there is
another input parameter: the desired number of pilots. This parameter
allows the model operator to inquire, from the model, the impact of
having less than the calculated number of pilots to handle the peak
demand. The subsequent output based on the desired number of pilots,

then, indicates:

1) the number of times during the year when there were not enough

pilots on the board;

2) the number of pilots that would have to be called in to
supplement the pilots on the board (either by having pilots take an
assignment with less than the MRP or by calling pilots in from ATO);

and
3) the maximum number of pilots—-in any given month~~that must
be called in to supplement the pilots on board (or accept reduced MRP)

under the conditions specified by the 11 input parameters.

In the Table 17 examples, the number of days in the period, the

.. number of arrivals and sailings, and the bay moves and river moves

happen to be those experienced during the sample period. These input

narameters can be modified to reflect current or forecasted traffic

3=
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volumes. The samples in Table 17 contains 11 different scenarios:

fopr scenarios with an MRP of 10 hours, four with an MRP of 12 hours,
and one each with the MRP set at 14, 16, and 18 hours. The Rule
5]--extra time following a river move-~is set at the current temn hours.
The seasonal factor is 11 percent in all runs, reflecting the seasonal
factor for February (the difference between that sample month traffic
volumes and the historical peak traffic volumes in June). The sick
leave and ATO factors of 4.19 and 2.0, respectively, are those that
were in effect during the study period. And we have allowed the
equivalent of 3.43 men on administrative activities (2.43 plus the Port
Agent).

Sample Results

An example from Table 17 shows that if the MRP were set at 10
hours, a total of 63 pilots would be required in order to have a

sufficient number of pillots to accommodate the annual peak demand. If

the desired number of pilots were set to 61 pllots, some sort of actiomn -

to supplement pilots on the Board would have to be taken on the average
1.5 times per year. This action could consist of either short-turning
a pilot or calling a pilot in from ATO. If short-turning a pilot were
not a desirable option, then on average, 1.5 pilots would be called in
each year. In this particular example--where the ATO ratio is two--the
two-pilot difference between 63 and 61 pilots represents only a
one-pilot difference insofar as the number of pilots on the board are

concerned.

There appears to be enough flexibility in the pillot rotation
system to accommodate the case where the number of pilots on the board
is one less than the calculated number of pilots required to
accommodate annual peak demand. Because of the infrequency of single
pilot shortage, and bécause calling in omne pilot'either from ATO or by
slightly reducing another's minimum rest period is not particularly

onerous, it is probably not a serious threat to safe and efficient

" pilotage. As the number of pilots on the board continues to drop below

the calculated number of pllots required to accommodate peak demand,

however, it becomes more and more difficult to accommodate the shortage

bl
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safely. Consider, for example, the second scenario in Table 17, where
63 pilots are required for the peaks and only 59 pilots are desired.
The difference of 4 total pilots equates to a difference of 2 pilots on
the board because of the ATO ratio of 2.0 (one-for-ome rotation). In
this example, a shortage will occur six times per year, and nine pilots
will be affected (an average of 1.5 pilots per occasion). The worst
month will see two pilots affected. This disruption probably could be
accommodated as well, since the frequency of occurrence is not high.

In those cases where two pilots are required simultaneously to

supplement the board, however, we would recommend that only one be

short-turned and the other be called in from ATO: to short—turn the
gecond pilot would reduce his actual rest period below acceptable

Ieyels.

If 6nly 57 pilots were desired (the third column of data), pilot
suptleméﬁtary action would have to be taken a little over once a month
and, ovéfall, 31} pilots would be affected by this action. During 'the
peak month, a total of six pilots would have to be called in and, |
consideriﬁg the fact that the difference between 63 and 57 pilots is
equivalent to three pilots on the board at any omne time, 3 ﬁilots would
have to be called in on the worst day. This frequency and the number
of pilots affected probaBly represent an unacceptable situation; peak
day demand cannot be forecast, and it is unlikely that three pilots can

be conveniently found in a very short period of time.

Dropping the number of pilots to 55--the equivalent of a
four-pilot shortage on the board at any given time——will cause a
serious disruption in the the normal pilot activities. The number of
times supplementary pilots will be required will increase to a little
more than two times per month, and overall 90 pilots will be affected.
During the péak month, a total of 16 pillots would be required to
sdpplement the board, and four additional pilots would be required
during the peak day. |

Figure 3 illustrates the principles of peaking and the number of

pilots required to cover those peaks. The curves in Figure 3 are
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representative and are not based on any actual values developed as a
result of this study. There are four curves shown in the figure. The
lowest curve that extends across the figure represent the daily average
number of pilots required. This daily average varies slightly from day
to day, representing the changing seasonal demand in pilots. The
diamond curve that extends only a quarter of the way across the figure
represents the day-to-day variations in the demand for pilots. This
daily peak number is approxiﬁately twice the average. The curve marked

by the crosses represents the peak number of pilots required in any

.particular month. Once again, this curve varies slightly from month to

month because of the seasonal variations. Our analysis covered only
two months of the year, and we found that the peak number of pilots

required is 2.25 times the average number. This number is used in our

examples, but it could be any number the model user wishes to use.

The straight diamond horizontal line represents the number of
pilots available and on the board. This number is somewhat less than
the peak number required during the high season, but more than adequate
during the balance of the year. If the number of pilots on the board
4is four less than the number required, there will be one day during the
peak month where, by definition, four additional pilots will be
required. There will be additiohal days in the peak month and in the
months on either side of the peak where three pilots will be required,
two pilots required, one pilot required, etc. Should the number of
pilots on the board drop too low, there will be shortages in every
month of the year. And the shortages during the peak month will
probably become debilitating. The object, of course, is to strike a
balance between keeping the number of pilots at a minimum in order to
keep costs at a minimum while at the same time having a sufficient
numBer of pilots on the board so that all vessels, including those
during peak periods, can be piloted promptly into énd out of the bay by

a rested, qualified pilot.

e -
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Model Application

The "what-if" model is a straight-forward, yet powerful, computer
program that has long-term applicability. 1Its sophistication is in its
design, not in its use. It requires no modification to accommodate
future changes in traffic volume or in pilot work rules or practices;

only its input parameters need be changed.

The basic design of the model is a spreadsheet; the construction
utilizes Lotus "1-2-3" or Lotus "Symphony" software, operating under
the IBM PC DOS (version 2.l1) Operating System. It will run on an IBM
or IBM~compatible personal computer with at least 256K bytes of memory.
The model is seif-explanatory to an operator familiar with electronic
spreadsheet applications. In addition, Manalytics' staff is available B
to train and assist PMSA or pilot personnel in application of the

model.

Because of the importance of the peak multiplier to the generation
of pilot demand by the model, the pilots and the industry should
establish a method to derive the appropriate value. Statistics should
be incorporated in the pilots’' day-to-day data collection and invoicing
system and periodically reviewed to determine if the peak multiplier in
the model should be changed. The two-month sample period in our study

ie too short; a full year would be best.

One statistic that could be used to monitor the peak multiplier is
the duration of the Minimum Rest Period (MRP). If the rest period were
to drop below some minimal level, more pilots would be added to the
roster. If this is the statistic to be collected, the questions are:
How is it collected? What type of program should be used to retrieve

and analyze the data? How frequently should the data be analyzed? etc.

The logical data collection system to analyze the level pf pilot

workload and the peak demand for pllots already exists, at least in

large part. An expansion of the pilot invoicing system to account, by

individual pilot, for the time of day and duration of specific piloting

assignments would provide the necessary data to develop statistics on

INC. |
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average dally arrivals, daily and monthly peak demands, and length of

the average and minimum rest periods. These statistics would allow for

the continuous monitoring of the input variables to the model. At the

end of a year's data collection, the model assumptions regarding the
peak multiplier as well as the seasonal factor could be verified. We
encourage the pilots to expand the current billing system to collect
and report these very important statistics as soon as possible and,

with PMSA, to use them in the model.

48—

- MANALYTICS, INC. .

g e e



G

Appendix A

BIBLIOGRAPHY

- MANALYTICS, INC.

[



NMANALYTICS, INC.’

BIBLIOGRAPHY

. Andlauer, F. The effect of shift working on the worker's health. TU
Information Bulletin, European Productivity Agency, 29, 1960.

Aschoff, J. Human circadian rhythms in activity, body temperature, and
other functions. In A.H. Brown and F.G. Favorite (eds.), Life
sciences and space research. Amsterdam: North Holland, 1967.

Berger, Y. Port Phillip Sea Pilots: An occupation at risk., Dept. of
Psychology and Brain Behavior Imstitute, La Trobe Univeristy,
Melbourne, 1984.

‘ Bjerner, B., A. Holm, and A. Swensson. Studies on night and shiftwork.
In A. Aanonsen, Shiftwork and health. Oslo: Scandinavian
University Books, 1964.

Bjerner, B. and A. Swensson. Shiftwork and rhythm. Acta Medica
Scandinavica, Supplement 278, 102-107, 1953,

Bjerner, B., A. Holm, and A. Swensson. Diurnal variation in mentadl
performance: A study of three shift workers. British Journal of
Industrial Medicine, 12, 103-110, 1955.

Blakelock, E.A. A study of some social and psychological effects of
rotating shift work. Doctoral Dissertation, University of
/~> Michigan, 1967.

Bohr, R.H. and A.B. Swertloff. Work shift, occupational status, and
the perception of job prestige. Journal of Applied Psychology,
53, 3 Pt. 1, 227-229, 1969.

Bonnevie, P. and J.E. Andersen. Shiftwork and health. Oslo:
Scandinavian University Books, 1960.

Cameron, C. Fatigue problems in modern industry. Ergomomics, 14, 6,
713-720, 1971.

Carpentier, T. and P. Cazamian. Night Work. Geneva: International
Labour Office, 1977.

Colgquhoun, W:P. Circadian rhythms, mental efficiency, and shift work.
Ergonomics, 13, 558-560, 1970b.

Celquhoun, W.P. (Ed.), Biological Rhythm and Human Performance.
London: Academic Press, 1971.

De Lz Mare, G. and J. Walker. Factors influencing the choice of shift
- rotation. Occupational Psyechology, 42, -1-21, 1968.

-1-

e



 NMANALYTICS, |

de Vries-Griever, A.H.G., et al. A Study of the Work of Dutch
Government Maritime Pilots, and its Influence on the Well-Being of
the Pilot and His Family, Department of Occupational Psychology,
University of Groningen, 1982.

Dirken, J.M. Industrial shift work: Decrease in well-being and
specific effects. Ergonomics, 9, 115-124, 1966.

Downie, J.H. Some social and industrial implications of shiftwork.
London: Industrial Welfare Society, 1963.

Folkard, S., P. Knauth, T.H. Monk, and J. Rutenfranz. The effect of
memory load on the circadian variation in performance efficiency

under a rapidly rotating shift system. Ergonomics, 19, 4,
479-488, 1976.

Foret, J. and O. Benoit. Sleep patterns of workers on rotating shifts.
Electroencephalogranhv and Clinical Neurophysiology, 37, 337-344, _
1974.

¥roberg, J.E. and T. Akerstedt. Night and shiftwork effects on health
and well-being. Laboratory for Cllnlcal Stress Research,
Stockholm, 1974.

~

insel, P.M. and R. Moos. Work environment scale. Palo Alto,
California: Psychologist Press, 1973.

Luce, G.L. Body time. New York: Pantheon Books, 1971.

Maric, D. Adapting working hours to modern needs. Geneva:
International Labour Office, 1977.

Maurice, M. Shift Work. Geneva: International Labour Office, 1975.

McGirr, P.0.M. Health consideration. In The benefits and problems of
shiftworking. Product Engineering Research Association Symposium,
Section 5, 1-6, 1966.

4ills, J.N. Human circadian rhythms. Physiological Reviews, 46,
128-171, 1966.

}oos, R. Familv environment scale. Palo Alto, California: Consulting
Psychologist Press, 1974.

Morgan, B.B., Jr., B.R. Brown, and E.A. Alluisi. Effects on sustained
performance of 48 hours of continuous work and sleep loss. Human
Factors, 16, 406-414, 1974.

Morioka, M. Physiological burden to shiftworkers: £ study of their
_sleeping hours. XVIth Internatlonal Congress on Occunatlona¢
Health, Tokyo, 1969. e

Mott, P.E., et al. Shiftwork: The social, psychological and phvsical
consequences. Ann Arbor: University of Michigan Press, 1965.

-2-

NC.




National Institute for Occupational Safety and Health. Shift work and
health, Washington, D.C., 1976.

Ostberg, 0. Interindividual differences in circadian fatigue problems
of shift workers. Report No. 1972:24 of the Laboratory of
Environmental Hygiene and Ergonomics, Stockholm, Swedish
Cooperative Union and Wholesale Society, 1972.

Pocock, S.J., R. Sergean, and P.J. Taylor. Absence of continuous three
shift workers: A comparison of traditional and rapidly rotating
systems. Occupational Psychology, 46, 7-13, 1972,

Popescue-Neveanu, F., M. Mamali, and P. Ene. Aspects of operators'
fatigue determined by night work and shift work. Revista de
Psihologie, 12, 345-366, 1966.

Rechtschaffen, A. and A. Kales (Eds.), A manual of standardized
terminology, techniques, and scoring system for sleep stages of
human subjects. Washington, D.C.: ©Public Health Service,
Government Printing Office, 1968.

Pose, K.D., et al. Physiological evidence for variations in .
intellectual circadian periodicity. College Health Associationm,
20, 2, 135-140, 1971.

kutenfranz, J. Psychological aspects of night and shiftwork.
Arbeitsmedizin~Sozialmedizin-Arbeitshygiene, 2, 17-23, 1967.

Rutenfranz, J. and P. Knauth. Investigation of the problems concerning
influences upon the sleep of shift workers. In A. Swensson (ed.),
Proceedings of the Second International Symposium on Night and

Shift Werk. Stockholm: Institute of Occupational Health, 58-65,
1970.

Sergean, R. Managing Shiftwork. ZLondon: Gower Press, 1971.

Shipley, P. A Human Factors Study of Marine Pilotage, Department of
Occupational Psychology, Birkbeck College, London University,
1982.

Tasto, D.L. Self-report schedules and inventories. 1In A.R. Ciminero,
K.S. Calhoun, and H.E. Adams (Eds.), Handbook for Behavioral
Assessment. New York: Wiley, 153~193, 1977.

Tagsto, D.L. and M.J. Colligan. Health Consequences of Shiftwork.
NIOSH Publication No. 78-154. U.S. Government Printing Office,
Washington, D.C. 1978.

m
L

aylor, P.J. Shift and day work: A comparison of sickness aﬁsence,
lateness, and other absence behavior at an oil refinery from 1962
“to 1965. British Journal of Industrial Medicine; 24, 93-102,
1967.

MANALYTICS, INC.

g e



NMANALY TICS, INC.

Taylor, P.J. and A.J. Fairrie. Chronic disability in men of middle
age: A study of 165 men in a general practice and a refinery.
British Journal of Preventative Social Medicine, 22, 183-192,
1968.

Taylor, P.J. The effects of shift work on worker health. Industrial
Medicine and Surgery, 10, 164-172, 1973.

Teleky, L. Problems of night work: Influences on health and
efficiency. Industrial Medicine, 12, 4, 758-779, 1943.

Thiis-Evensen, E. Shift work and health. In A. Swensson (Ed.),
Proceedings of the First International Symposium on Night and
Shift Work. Stockholm: Institute of Occupational Health, 81-85,
1969.

Tune, G.S. The human sleep debt. Science Journal, 53 67-74, 1963.

Vernon, H.M. The health and efficiency of munition workers. London:
0xford University Press, 1940.

Walker, J. and G. De La Mare. Absence from work in relation to the
length and distribution of shift hours. British Journal of
Industrial Medicine, 28, 36-44, 1971.

Wedderburn, A.A.I. Social factors in satisfaction with
swiftlv-rotating shifts. Occupatiomal Psychology, 41, 85-107,
1967.

Viedderburn, A.A.I. Studies on shift work in the steel industry.
Edinburgh: Herriot-Watt Unmiversity, 1975.

Wesseljijk, A.T.G. The influence of shiftwork on health. Ergonomics,
4, 281-282, 1961.

Wojtezak-Jaroszowa, J., 1978, Physiological and Psychological Aspects
of Night and Shift Work. DHEW (NIOSH) Publication, Library of
Congress No. 77-600069. Washington, D.C.: TU.S. Government
Printing Office.




MANALYTICS, INC. |

Appendix B
COVER LETTER, QUESTIONNAIRES, AND INSTRUCTIONS
|

R



-

D

DONALD L. TASTO, PH.D.
Psychologist
A Professional Corporation

701 Wealch Road, Suite 213, Palo Alto, California 94304, (415) 326-0455

February 7, 1986

Dear Bar Pilots:

Enclosed are three separate questionnaires, the Work
Environment Scale, the Job Stress Questionnaire, and the
San Francisco Bar Pilots Questionnaire.

These questionnaires are to be filled out by each
pilot as part of the Pilot Manning Study conducted for the
pilots and the Pacific Merchant's Shipping Association by
Manalytics, Inc. and Donald L. Tasto, Ph.D.

There are a set of instructions, but if you should
have any questions, please feel free to call me at (415)
326-0455.

As noted in the instruction sheet, please try to
mail back your completed questionnaires within 24 hours of
receiving them.

Sincerely,

onald L. Tasto, Ph.D.
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To: San Francisco Bar Pilots
From: Donald L. Tasto, Ph.D.
Re: Questionnaires

Date: February 7, 1986

INSTRUCTIONS

Please read all of these instructions before be-
ginning.

'The Work Environment Scale is a standard published
test with statistical norms for assess1ng individuals per-
ceptions of their working environment. ~The Job Stress
Questionnaire has been used in many research projects to-
assess degree of perceived stress in one's job; and the Bar
Pilots Questionnaire has been developed specifically to
obtain more detailed information regarding the precise
nature of your work as a bar pilot. '

: Please keep in mind that the first two question- -
naires (i.e. the Work Environment Scale and the Job Stress
Questionnaire) have general items, most of which people are
able to rate as they apply to their working environment.
Not each item on these standardized questionnaires is
relevent to the job of a bar pilot. Even though this is
the case, please try to interpret each one of the items as
1t applies to your circumstances and provide an answer as
best you can to each one of the items. Failure to answer a
significant number of items will cause difficulties in
interpreting your scores relative to statistical norms.

Each 1tem on the San Francisco Bar Pilots Question-
naire should be relevent to your job and answerable.
Please make sure that all items are answered on this
cuestionnaire.

In answering the guestions, please use a PENCIL
(it does not matter what type) so that you may erase any
answers should you change your mind. This will facilitate
our own tabulating and scoring procedures.

The success of this project depends upon everyone
cooperating and answering these three guestionnaires in =z
timely fashion. It is also most important that you do not
collaborate with other pilots but, rather, provide your own
answers which represent your true feelings, attitudes, and
opinions. Please do not try to exaggerate responses in one




Page: 2

direction or another as this will tend to invalidate the
test results.

Regarding confidentiality, all responses will be
held in the strictist of confidence. All information shall
be presented in statistical, summary, or conclusion form
without reference to any specific individual's responses.

When you complete the questionnaires, please put all
materials into the envelope provided and mail back to my
office. Since timing is of utmost importance, I would
request that you complete your questionnaire and have it in
the mail back to me within 24 hours of receiving it.

Again, please be honest, straight forward and timely
in your responses so as to assure a most solid base of
information from which to draw conclusions.

~
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Name Date

A.

B
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10.

'Feeling that your job tends to

fv toc many different people.

JOB STRESS QUESTIONNAIRE

All of us occasionally are bothered by certain pressures or stresses in our work.

Here is a list of things that sometimes bother people. Please indicate how often

you are (or were) bothered by each of them in your work.

Circle the one number that best describes your job.

Not at Some-
all Rarely times

Rather
Often

Nearly
all the
time

Not having enough help or
aquipment to get the job 1 2 3
-done well. ’

Feeling you have too much
responsibility for the 1 2 3
work of others.

Thinking that you will not be

able to meet the conflicting 1 2 3
demands of various people you

work with,

Having to do or decide things
where mistakes could be quite 1 2 3
costly.

Not knowing just what the people
you work with expect of you. 1

to
w

Thinking that the amount of work
you have to do may interfere 1 2 3
with how well it gets done.

Feeling that you have to do

things on the job that are 1 2 -3
against your better judgment.

interfere with your family life.

‘Feeling unable to influence

your immediate supervisor's 1 2 3
decisions and his actions
that affect you.

Having to deal with or satis-

=)
|2
(O3]

L
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Not at
all Rarely
Being asked to work overtime
when you don't want to. 1 2
Feeling trapped in a job you
don't like but can't change 1 2

and can't get out of.

Jobs vary in how much they require people to work fast and hard.

*Nearly

Some- Rather all the
times Often time

3 4 5

3 4 5

how often each of the following statements is true of your job.

Circle one number for each questionm.

Never
How often does your job re-
quire you to work very fast. 1

How often does your job re-
quire you to work very hard 1
(physically or mentally). ‘

How often does your job leave
you with little time to get 1
everything done.

Please indicate

Some- Fairly Very

Rarely times Often Often
2 3 4 . 5
2 3 4 5
2 3 4 5

When you do have to work very .fast or verv hard, would you say this is

mainlv because:

Circle one)

L. You expect z lot from yourself.

f

from vou.

¢. I never have to work very fast or very hard.

o

<. The company, supervisors, or production schedules,

require a2 lot

2. You have to keep up with the people or machines you work with.
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POTENTIAL STRESS FACTORS

Please rate each item on a 10 point scale as to how
stressful or non-stressful you find it to be as it ap-—
plies to you. Place a number from 1 to 10 after each
item.

NON EXTREMELY
STRESSFUL STRESSFUL

1 2 3 4 5 6 7 8 8 10

1. Approaching the dock

2. Dockiﬁg a vessel

3. Undocking a vessel

4. Length of time between assignments

5. Attitudes and philosophy of the commigsion
6. Time spent on pilot boat

7. Time pressure/time demands

g. Language barriers with the crew

9. Average number of work hours worked per week

10. Sea sickness

1l. Irregularity or unpredictability in assignment
times after the first call from the dis-
patcher.

12. Anticipatory period between dispatcher's call
and actual commencement of work assignment.

13. Spouses reaction to your work schedule.

l4.  Weather conditions (fog, visibility, rain, wind,
rough seas, etc.)

15. Differences‘from one crew to ﬁhe next
16. Differences in vessel characteristics
17. Boarding a vessel from the pilot boat
18. .Boarding the pilot boat from a vessel

19. Delays (due to weather, changes in arrival
or departure times, etc).

0. Level of responsibility

P



SATISFACTION/DISSATISFACTION

The following items have to do with the degree to which
you feel satisfied or dissatisfied with various elements
related to the job. Please rate each of these items on a
10 point scale, with a number 1 representing high dissat-
isfaction and a number 10 representing extremely satis-
fied i.e. the more satisfaction you are with the item,
the higher your rating will be.

EXTREMELY EXTREMELY
BISSATISFIED _ SATISFIED
1 2 3 4 5 6 7 8 9 10

1. Type of work, i.e. nature of the job itself
2. Level of support from co-workers ~
3. Financial compensation

4. Work hours

L

Work load

(&)

Quality of sleep during work periods

~J

. Quality of sleep on the pilot boat

E. Quality of sleep between the time you are
called by the dispatcher and the time you
leave your home

°. Quality of sleep during the day time of work
periods
0. Quality of sleep patterns during ATO

- Eating patterns during work periods

12. Length of time between assignments

13. The 12 hour rule
14. Effects of work schedule on family life
15, Effects of work schedule on social life




-

REACTIONS TO THE JOB

People react to stress and demand in a variety of ways,
and such reactions are often best described by the feel-
ings that they have. Listed below are a number of reac-
tions that people may or may not have depending upon the
nature of their work and their own personality makeup.
Please rate on a 10 point scale how much of a problem you
may have with each of the following during work periods
(as opposed to ATO or non-work periods.)

NO | SEVERE
PROBLEKM PROBLEM
l. A 3 4 5 6 ? . 8 9 10
1. Anxious .
2. Worried -
3. Frustrated -
4, Angry R A
5. Hostile -
6. Depressed -
7. Fatigued -
8. Confused .
9. Nervous .
10. Irritaﬁle -
11. Grouchy L
12. Spaced-out -
13. Tired o
14. Groggy -
15. Aéprehensive -
16. Unable to sleep R
17. Wound-up -
18.  Moody —
1s. Sluggish .
20. Tense
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OPEN ENDED QUESTIONS

The following questions, depending upon how answered, may

- require a written response. (If you need more room, you

can write on the back of these sheets.)

1. Do you feel that in general or an average, there is
sufficient time in between assignments?
Yes No

If no, what would you realistically like to see as
the minimum amount of time between assignments?

2. Do you feel that the compensation for your work is
' © adequate? Yes No

If no, how much would be reasonably adequate?

G If you had to chose between (A) an increase in
compensation and (B) more time between assignments,
which would you choose? A B

S

. What do you feel (please be realistic, of course)
the ideal number of bar pilots would be?

lhe you have any specific problems associated with your
work as a bar pilot that have not been covered with the
above questions? If so, please use space below to
describe them.

Are there any changes that you feel are necessary to make
the Jjob more reasonable? If so please list below.

e



